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mm] [SUBJECT OF THE INVENTION] 

MM%te$i<DMW&W.1&&Wi With the target which is made up of an oxide 
WtXs<y?})>?'&iK£<oX]$lB sintered compact of a composition of the past 
•^5BSl£i£JB£*l/CV>5 ; e£3tE© currently used when film-making the 
B.i$,<of&ikVlti£&fcfrbti:?>j r transparent electrically conductive film of a high 
— y^htfttv J*RB*K:*flWk* electrical resistance by the direct_flowing 

sputtering method 

©S»JJti&sfi£9Av^fcj&»?K £ It is difficult to perform stable filming from 
fe\Jd&Wk'ttb^h&W&~£%> abnormal discharge which is easy to induce at 
5 o the time of film-forming, and the crack of a 

target happening easily. 

PROBLEM TO BE SOLVED] 

yfVv^Adn)^ ^^(Ti), Let an indium (In), at least 1 type of metallic 

WsVMlr), JyhWMY), 9 element chosen from the group which is made 

pA(Cr), i?/V3=^A(Zr), ^ up of titanium (Ti), iridium (Ir), a yttrium (Y), 

(Hf ) , ZyZAs (Ta) , ^ chrome (Cr), the zirconium (Zr), the hafnium 

/</Uh(Co), \?XTX(Bi)&£Tfi (Hf), a tantalum (Ta), cobalt (Co), bismuth (Bi), 

-rytfyiMrifrhtezmXVMVl and manganese (Mn), and oxygen (O) be 

&frtz.'ptl<t$>lM><0&M, : jtM constituting elements, atomic-ratio (all metal 

t. ifc^f (0)££H$fi£7c3ii:U W atoms)/(ln+ all metal atom) of the total amount 
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fEl$<fc9iIiR&ftfc&JS7ni?stf>*& of the metallic element chosen from said group 

fttf>H^it(£&Jili^-)/(In is 2.0 to 40 at%, volume resistivities are 5*10" 2 

+ ) #2. 0~40 (Ohm).cmorless. 

at%, ftiSJ&5T*6 J 5XiO" 2 Q*c It uses an oxide sintered compact having the 

mWTT?fc5^fc#3$S£ft£* above as a target. 

[*mnt*0ttB] [claims] 

[««91] [CLAIM 1] 

xfv^A(In)i:, ?-py(Ti), A target in which let an indium (In), at least 1 

<<!;i*>A(Ir), -fyhy^(Y), ? type of metallic element chosen from the group 

pa (Cr) , s?/un=$r A (Zr) , /n which is made up of titanium (71), iridium (lr), a 

y^A (Hf) , TsZfr (Ta) , 3 yttrium (Y), chrome (Cr), the zirconium (Zr), the 

/M4»(Co), lf>wi(Bi)JSJ:tf hafnium (Hf), a tantalum (Ta), cobalt (Co), 

^#>(Mn)1!)>t>te&&£ } QM$l bismuth (Bi), and manganese (Mn), and oxygen 

£titc>tl:<ki>lM<n&.M7cM (O) be constituting elements, atomic-ratio (all 

k,&M(0)k&ffif&7t%kU wi metal atoms)/(ln+ all metal atom) of the total 

U&&VM$l&fttc4km7c3s<ni& amount of the metallic element chosen from 

fcCJfill^ Jfcte&JRIIW/Gn said group is made up of an oxide sintered 

+&&MM?)&2. 0~40at% compact which is 2.0 to 40 at%, volume 

-C*>5@ljb^^^6*0 v ft resistivities are 5*1 0* 2 (Ohm).cm or less. 
. &&ft^#5xlO- 2 Q'cm£tT 

h 

[»*«2J [CLAIM 2] 

W , >v ?, ?A(In)i3«tU t IS(Sn) A target, in which let an indium (In) and a tin 
k. (Ti) , VU^A(Ir) , -i (Sn), at least 1 type of metallic element chosen 
yhWMY), ^oA(Cr), from the group which is made up of titanium 

~VMZt), ^y=-VMHD, 9 (Ti), iridium (lr), a yttrium (Y), chrome (Cr), the 
V^/WTa), ^ywh(Co), tf^ zirconium (Zr), the hafnium (Hf), a tantalum 
-?x(Bi)is£Tfi''yjfy(Mn)1!)> (Ta), cobalt (Co), bismuth (Bi), and manganese 
bt!iZ>m3i'0m&.&ftTc.'Ptl:<kh (Mn), and oxygen (O) be constituting elements, 
lU<D&M7C%k. §St^(0)ki: atomic-ratio ln/(ln+Sn+ all metal atom) of said 
«j*5cslffcU 0 indium (In) is 60 to 95 at%, atomic-ratio 
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n) ©l^Jfcln/ (In+ Sn+£& Sn/(ln+Sn+ all metal atom) of said tin (Sn) is 2.8 

JU^)aS60~95at%, fifllEft to 20 at%, atomic-ratio (ln+Sn)/(ln+Sn+ all 

(Sn) ©Ij^JfcSn/ (In+Sn4- metal atom) of the total amount of said indium 

±&M&*)&2. 8~20at%, (In) and said tin (Sn) is 62.8 to 98 at%, 

mUsOi?*} ^ (in) t Huia^ (S atomic-ratio (all metal atoms)/(ln+Sn+ all metal 

nJico^-ficoM^ltdn+Sn)/ atom) of the total amount of the metallic 

(In+Sn+£&JSl§i^) #62. 8 element chosen from said group is 2.0 to 37.2 

~98at%, mtm^mmtut at%. 

&JHjG^tf>l£ft0>lI J F-tt;(£& It is made up of an oxide sintered compact of 

JiJi^-)/(In+Sn+^^JlJl the above, volume resistivities are 5*10" 2 

^-)#2. 0~37. 2at%-Cfo5^ (Ohm).cm or less. 

#5X 10- 2 Q 'cmUT-elbZZk 

im*m] [claim 3] 

4l/i?VJ*(ln)$liky>)b, A manufacturing method of the target, in which 
>-(Ti), WW Mir), WVHJ? the raw-material manufacture process which 
J* (Y) , VnJk (Cr) , vvVa^A obtains the mixed oxide of an indium (In) oxide 
(Zr) , ^y^MVii), fWH' and the oxide about at least 1 type of metallic 
(Ta) , 3/</vMCo) , if^MB element chosen from the group which is made 
ij&£Xf-i'yl?^(Mn)frbtj:Z> up of titanium (Ti), iridium (Ir), a yttrium (Y), 
i$<fc9S4R£*lfc^«K£t>l:flE> chrome (Cr), the zirconium (Zr), the hafnium 
^.myt^^Xomt^tiD (Hf). a tantalum (Ta), cobalt (Co), bismuth (Bi), 
m&mtto&'&ZffiWffl&ZM and manganese (Mn), And 
£ % The formation process which forms the mixed 

BiiiBIi^HMlg-e#ic>ftfciS oxide obtained in said raw-material manufacture 
&m\m*fm-tZ>tim?Mt. process, And 

ffitifiil&TM-Z'&biitcf&l&llfo The sintering process which sinters the molding 
*m&1rZ>%i1&'lMkfr£7f-, acquired by said formation process, it includes 
yyW& (In) t, fTy (Ti) , A the above-mentioned processes. 
yv^A(Ir), WVMJ^-MY), Let an indium (In), at least 1 type of metallic 
jx (Cr) , 'yjv^^-y A (Zr) , /V7 element chosen from the group which is made 
=.$A(Hl), fyf/^iTa.), up of titanium (Ti), iridium (Ir), a yttrium (Y), 
A* (Co), hf^-r^Bi) chrome (Cr), the zirconium (Zr), the hafnium 

yjfy(Mn)fr&£%m£miR£: (Hf), a tantalum (Ta), cobalt (Co), bismuth (Bi), 
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titc'J?t£:<kt>lM<04kM7t%b. and manganese (Mn), and oxygen (O) be 

$?3t(0)££r i ltJ&7c3l£U huIS constituting elements, atomic-ratio (all metal 

UXyMlRZtitc&mTt^O&M atoms)/(ln+ all metal atom) of the total amount 

Offi+it /(In+ of the metallic element chosen from said group 

#2. 0~40at%T% is 2.0 to 40 at%, volume resistivities are 5*10' 2 

#$&#;^#5xiO- 2 Q-cmUA (Ohm).cmorless. 

TV&5^iktotit&&t>>t>ftZ>? It obtains the target which is made up of an 

—Vv h£#£-££ ! rf $t<H" 5^ oxide sintered compact of the above. 

im#m) [CLAIM 4] 

4^i?'}Mln)mkV!)#£Tf& A manufacturing method of the target, in which 

(Sn)®Mb*l&£s^*^(Ti), V) the raw-material manufacture process which 

WJ» (Ir) , 4y hi) (Y) , obtains the mixed oxide of an indium (In) oxide 

.MCr), i^yV3=i>A(Zr), /V7 and a tin (Sn) oxide, and the oxide about at 

A (Hf ) , ZlsVAs (Ta) , least 1 type of metallic element chosen from the 

/Vh(Co) , tf^-r^ (Bi) ioir/v group which is made up of titanium (Ti), iridium 

y#^(Mn)ri^fc-5»«fc«3j§&& (Ir). a yttrium (Y), chrome (a), the zirconium 

kitc)?-t£<th\W<n'&.M7tM\Z- (Zr), the hafnium (Hf), a tantalum (Ta), cobalt 

o\,^X<DB<kW}t<Dt&£mt®> (Co), bismuth (Bi), and manganese (Mn), the 

%&&%mffl1$L1Mb* formation process which forms the mixed oxide 

1lfticI^i|sfia$4l@T?#k*i>£.iS obtained in said raw-material manufacture 

&WHt®)&&te'f2>f&J&JMk. process, the sintering process which sinters the 

fft^&J&TMX%hhtz.$Mtyi molding acquired by said formation process; 

&%t$£i-&ti£&JMkfra%; It includes the above-mentioned. 

<OW A (In) t$£Xf& (Sn) Let an indium (In) and a tin (Sn), at least 1 type 

?-#y(Ti), JUWMlr), of metallic element chosen from the group 

y^A(Y), ^oA(Cr), which is made up of titanium (Ti), iridium (Ir), a 

#A(Zr) , ^7=f>A(Hf) . *V yttrium (Y), chrome (Cr). the zirconium (Zr), the 

^v(Ta), =>/</vh(Co), tr^-r hafnium (Hf), a tantalum (Ta). cobalt (Co), 

^ (Bi) &0-^s13v (Mn) d>P> bismuth (Bi). and manganese (Mn), and oxygen 

&5il«fc93iR£ft;/t4>&<<t't>l (O) be constituting elements, atomic-ratio 
U<D&M7t%b. M3f (O) tiM ln/(ln+Sn+ all metal atom) of said indium (In) is 

$7cHf<!:U jHHE-tV^-Mln) 60 to 95 at%, atomic-ratio Sn/(ln+Sn+ all metal 

£>i§(^tfcIn/(In+Sn+£&Ji atom) of said tin (Sn) is 2.8 to 20 at%, 
H^-)#60~95at%, iifJfc®(S atomic-ratio (ln+Sn)/(ln+Sn+ all metal atom) of 
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n)<DW- s f-ttSn/(.ln+Sn+± the total amount of said indium (In) and said tin 
&JSIi^)2 s 2. 8~20at%, mi (Sn) is 62.8 to 98 at%, atomic-ratio (all metal 
$i4yi/$Mln)bwi%i&(Sn)b atoms)/(ln+Sn+ all metal atom) of the total 
w&SOJK^JfcOn+SiO/fln amount of the metallic element chosen from 
+Sn+&&mmW62. 8~9 said group is 2.0 to 37.2 at%, volume 
8at%, ifJfES^iOjl^^tifc^ resistivities are 5*10" 2 (Ohm).cm or less. 
Ji7C^W^#©J^^it(^^ It obtains the target which is made up of an 
H^) / (In+ Sn+^&HJ^?-) oxide sintered compact of the above. 
&2. 0~37. 2at%-t?, 
mfrS* 10* 2 Q -cm&>TX*hZ>m 

m*ms\ [CLAIM 5] 

Jl^sj-^ISXig^joV^T. fcfif£ In a raw-material manufacture process, it 
# 99% \Zk±.tifoZ>MWiM%:ffi V > obtains a mixed oxide using a base raw material 
*Cft£IM&ife$r#5« 3£ whose purity is 99 % or more. 
/c:W:|l*^4^|S^©*j*. The method of Claim 3 or Claim 4. 

[fj|#®6] [CLAIM 6] 

®i$-fa®iIigtc:loi^-C> Bf£ I" a raw-material manufacture process, after 

(DmWB.f&yj&fo&^Xfalky) carrying out the calcination of the fixed 

fr#fc%fctt£&4fe$r&H$l/C raw-material composition and obtaining a 

1fo3ift(OWi&Wt<kV>) : &&Z>fa calcination thing, it performs the granulation 

^•$&#&3&«fctf/£fcttj2ri£ which granulates the calcination and the 

(Dm^BM^UhXUW pulverization treatment, and/or the fixed 

&'a-|&{b<&£r#'5ai*fc*Q!ll£ : ff raw-material composition which pulverize this 

5* fS#Ji3~!f sfcJlStfH^-f H calcination thing and obtain a powder-form 

friyi\£%dM<Dj5& 0 mixed oxide, and obtains a grain shape mixed 



$E*tim-e©$Ei£MiO s 120 The sintering temperature in a sintering process 
0-i600 < C-Cifo5. H#Jl3~fi is 1200 - 1600 degrees C. 



oxide. 

Method of any one of Claim 3- Claim 5. 



[»#E7] 



[CLAIM 7] 



6/3/2005 



7/62 Copyright (C) 2005 The Thomson Corporation. 



JP9-209134-A 



jfc Jg6tf>v >-ftLd»l^lclE^^ Method of any one of Claim 3- Claim 6. 

[ft*Ji8] [CLAIMS] 

m&lM'?ntcm&#&7- The annealing process which carries out the 

— Ty^iT^T^— TsflMfc annealing of the sintered compact obtained in 

IZtt, ff# 3 S3~!i2fc :i g705V v f the sintering process is included. 

ti,d»l^{C|Sic©^fe. Method of any one of Claim 3- Claim 7. 

[f|**9] [CLAIM 9] 

7 -_yyyxgt*(07=-!J The method of Claim 8 that the annealing 

^*&i£#200~1000 < t-C£> temperature in an annealing process is 200 - 

5, HaWtelcBft©^ 1000 degrees C. 

immvmmfrmmi petailed description of the 

INVENTION] 



[0001] . [0001] 

l%m<Dm-fZ8.Wft®} [TECHNICAL FIELD OF THE INVENTION] 

J^Wtt^^s^lfc^ifelcJio This invention relates to the sputtering target 

X&mmnm&%B-t-Z>&\z&. (only henceforth a "target") used when 
fflSttS^y^JI^^— film-making a transparent electrically 

(IsTF* ^fcf^— y^hJ^V^o ) conductive film by the sputtering method, and 

ioJi^-tolS^^r^^^U. its manufacturing method. 

IC, $te^J£&A>?>&-5*-y Specifically, it is related with the target which is 

v b&£.XM:<£>$k1k%felzffl-t made up of an oxide sintered compact, and its 

5„ manufacturing method. 

[0002] [0002] 

mxvmn prior artj 

#if£ x y^— y-^yv=i vtr*— ^, 17 It is a touch panel (a touch screen is included.) 

— Yv° p-try-fr , fltiF-^Mg^fco as an input device for performing the data entry 

^fc"^— (ifStt^g) ^ to main bodies of a computer (main memory 
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0)7:—?X?}£?T5tc#><DAJ)'£ unit), such as a personal computer, a word 

©£LT» 9irt'>Vt>tl'{9*/ t f'7>9 processor, and an electronic notebook, in recent 

y-y^tf,, UATIsJCo h years. 

VvY, "rW-if^V^M^tl The following is same. 

8ttflH6J8&hX3. ) 

Coordinate input devices, such as a tablet and a 

digitizer, are used. 
[0003] [0003] 

rOj&^A^BtCteS*^ Tnere is a ^'"9 of various principle in this 
m<Db<Dtf$>Z>&. &lz.t£Tj-v coordinate input device. 
^ivvbftS^^O^^v^ For example, it arranges by the touch panel of 
AsT*tt.&m&#kZ.<D&mMt the system called analog type, the 
±.iz¥mW:fc&ffc&ftfc&yiM transparent-electrode base plate equipped with 
ffiR(«0tlR)i:«:«*.;fciSW* the transparent-electrode film (resistance film) 
@StedS2ft, Ifa^&DftWgM formed like flat-film on a transparent base and 
|^±#*fr[R]-f •S.fcpfcL't*^ this transparent base being maintained at a 
— y-!giz£r>xmfefflMfc&tc 'fixed intervals by the spacer etc., as two sheets 
ttooiBit&fa-C*^* 2tit<D& and the above-mentioned transparent-electrode 
WmmMtiLV>0*><V-jj&Afi films oppose, one side of the two 
StBllc&gl/C^So ^-UT, A transparent-electrode base plates is positioned 
^ffifiiJKtefiL-CV^^WM in the input screen side. 
gl&tDftUfrbffiM&linz.bti And when a load is added from the exterior of 
"taWWiRlB]±#fcfiU;fc£# the transparent-electrode base plate positioned 
ic. -jjVmwnmmfc&VZ in the input screen side and 
]%fe<Di®&frb®t%Z<?>&M&£. transparent-electrode films conduct, the circuit 
t1t®ffi&BXttLJj<D : &yiM& is constructed so that an electric current may 
mds^m^M^^U^ flow into the fixed end part in the 
WLtiZ>£oKM&fc&&ft>~Z^ transparent-electrode film of another side 
5.'£©0Htc*$tt6*fc«tfcflt passing through the place which 
tt, ttffi0>$3idS&Cfcfij!?f« "t* above-mentioned conduction produced from the 
/«C^*>iHe©^S^*nx.5>ti^ fixed end part in one transparent-electrode film. 
&]%<DQ[M1l!kfflzif&KX&iki~ Since the electric-resistance value in this circuit 
ZZbfrb* Z.<DM%.t&fcffi.V>%. varies according to the position coordinate of 
•ftUcS<5v vc, iifji&^g^flt] the location which above-mentioned conduction 
x.htitc&m<D$LW.mm&&W; produced, i.e., the location where the 
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^ttJ^StcioT^tH^tuSo above-mentioned load was added, based on 

change of this electric-resistance value, the 
position coordinate of the location where the 
above-mentioned load was added is detected 
by coordinate detection means. 

[0004] [0004] 

Z.<Dtz$>^ T-)-nif^,(D^y^-y< For this reason, about the transparent-electrode 
^MZ&RiZti&MWM&S&lz film used for an analog-type touch panel, it is 
ovvO±, M<D%&\££Z&UA required that it should be a high electrical 
^^©{c^ffl^iiSSPJ^I^ resistance and should excel the 
£.*)i>M^.%&%iX, **o,S^- H transparent-electrode film used for the 
jgfeL<£>i£— &\z&tiX\/*2>Zb& coordinate input device by another system in 
gjfcSttS. -tLX, AfitH&O the uniformity of sheet resistance. 
|fiJ± J SMft?B»«2j'ffcte#i"52t And it follows on an improvement of input 
*£<DWM<DM'&*)fcft\^. T-tu accuracy, or a rise of the request of the recent 
y&<D9~y^'**-Mz.R\i^Wffi years with respect to a reduction in power 
H&KJcovvCf3\ consumption, about the transparent-electrode 

ti-CV>5r^ttt)i:J:«9^ i/— MS film which it uses for an analog-type touch 
5t^800Q/D~lOkQ/Dg panel, it has come to be required from the first 
8tbM'%M&tiiXhZ>Zb&g$. excelling in transparency that sheet resistance 
^tL-Sf^So-OVS,, should be a 800 

(Ohm)/(SQUARE)-10k(Ohm)/(SQUARE) 
degree and a high electrical resistance. 

[0005] [0005] 

mwm&ti&kl'Xfc'i)t%£'Q®lM The ITO film conventionally formed of the 
ttfc*ifeW:oT#»*&itfcITO physical vapor deposition as a 
KtfM&ivCVS5tf« toMftiM transparent-electrode film is used abundantly. 
Mmz£^XMffc&tittlTOl&<D However, generally as for the specific 
tfcj&fctti— x 10~*Q -cm resistance of the ITO film formed of the physical 
JfctftbttZo Ufc^oTv vapor deposition, under 5M0" 4 (Ohm).cm 

tmom^M^xmx.ti^htS. become. 

£t#800Q/D£>3#11UiJg£ Therefore, in order for sheet resistance to 
#5fc*t;:W\ ^ITO^om obtain the transparent^electrode film of 800 
ff &6nm8ltfc*Slc*<"t-6i6& (Ohm)/(SQUARE), using such an ITO film, it is 
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H#fo5. l,frLti:ifit>, ^<OX.o necessary to make film thickness of said ITO 
\cm>t)Xm^Wfl&te. fi»ft*ISi£ film very thin with about 6 nm. 
<Di$&l&VX^f£^(W&V>& However, since the such very thin film has not 
(MMX^tiill&^) $590 escaped from the region of the insular structure 
~9lH#H8)fc*^ffi£ilfl*- (refer to "basic technique of thin film" (University 
%5i>(OX'\*t!;i<\ # of Tokyo Press) Page 90-91), it cannot bear it 

\Z.Tl-v?&.<09y*?-'**MZ.tii practically. 

Mir &39IMIfltK:ob vCtt. I Forthis reason, about the transparent-electrode 
TOmzfttt&ttfcnMtefc film which it uses particularly for an analog-type 
Jgtf>0B$g#g3:*i-O><5o . touch panel, development of the new 

high-electrical-resistance film which replaces an 

ITO film is desired. 

[0006] [0006] 

lTOm£Qbmn%&W.<0Wkkl, As a film of a high electrical resistance, the 
Tit, Wtik<4>'WJ»iz.Wttt.&k transparent electrically conductive film which 
&\Z&{ktr<{%t$&Xf/t.tcte carried out predetermined-amount dope of a 
BlfcT /v?^ A£0f ^4K— ~f silicon oxide and/or the aluminum oxide with the 
Vtz%iW&f&B&%nhiiX^Z> fin oxide is known by indium oxide rather than 
(^Hf§5p4-206403^## the ITO film (refer to 
m) o ^O^mMMBit, Mftte Unexamined-Japanese-Patent No. 4-20S403). 
^(cititfs — J*M%&* According to said gazette, this transparent 
xstyPHSMfk* <4*yrfi"- electrically conductive film is a transparent 
y?fel£i££iXfcMi~&Z.btt electrically conductive film with most desirable 
-£%^i$l—&bi'^0j&i)*t~>ttX'*y being able to produce by the electron-beam 
■?M%&\Z&^XWMi~Z>^kfc vapor deposition method, the sputter vapor 
Mii&tLi< ^W&W&T-jbZo deposition method, the ion-plating method, etc., 
Z<D&WMM!&ft* V— Mfitt, and producing by a sputter vapor deposition 
# 3 i§ *> <fc » S^tt 0> & method from the point of view of a uniformity. 
X'^T-fvS&.tDfy'f-^&i'O This transparent electrically conductive film is 
WRW®Mk\sXRW£h<»X&> sheet resistance, a transparency, and an 
3 o environment resistant point of view, and is 

suitable as a transparent-electrode film of an 

analog-type touch panel. 

[0007] [0007] 
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mwmt&vxot-i-zmm} [PROBLEM to be solved by the 

Lfru&bs ±.m^m^.m7F invention] 

&*vtV5M£tHH£.*'*5'* However, if the target which is made up of an 

Vy?feK£>oX]&&-tZ>%&lz oxide is used when forming the transparent 

BftlM^Mfca^— -yyhSrttffl electrically conductive film currently disclosed 

irht. Mikfr4%&£XfWtik7 by the above-mentioned gazette by the 

/V*~VJ*fc&\zm%B& i lfoT?h sputtering method, since both a silicon oxide 

&Z.kfrtz>. ffyhoQfijk and the aluminum oxide are electrical 

Jg$L^aSitS<&5<> &ffl&ft&& insulators, the volume resistivity of said target 

i$V^— y^h£fflv vtltifE*'* will become higher. 

y^U^ftff 7k. IMWlcJMf If a volume resistivity performs a directjlowing 

fcW.&ffi&£iiZ>^kfrb, B $)k sputtering using a high target, since abnormal 

i-&mZft&&.£<'&ZZ.k&m discharge is induced at the time of filming, it is 

Jt"C*>-5o fafflt&tfiWm difficult to obtain the film which it makes into the 

\,\#—ffy\>$:fft\,^k^ objective with sufficient reproducibility. 

yyhfc#Jfta 5 3S£Lj&V\, 9— Moreover, if a volume resistivity uses a high 

yyYtofcffl&ftM&'fa^Z.kXL target, it will be easy to generate a crack at said 

&m-tZ>&%1frm<r>m&tt., m target. 

Mfa>s/**f5>y>"!ffe\ZS.iX% When induction of the abnormal discharge 

Wk'K 5^kiz£'9®3<Z-k& "TflE resulting from the volume resistivity of a target 

X*thZ>tK fcMWL^ytTsWs, being high performs filming by a 

Xtt^M^-y^Jy^^i^it^- high-frequency-sputtering method, it can 

TSSflljiS^jK^So protect, but by a high-frequency-sputtering 

method, filming speed becomes slow compared 
with the directjlowing sputtering method. 

[00081 [0008] 

y^h^rfflV^TSJ^'ti^ By performing a reactive sputtering using an 

s<-y?))i/7'&?f?Z.k\££*)* K$5t alloy target, it can film-make the target 

*/*y?yz/#Wi\z£<>XhW§& transparent electrically conductive film, 

\z.io\1%!8:1%tkM<Z>ffi& Ji ??— preventing the induction of abnormal discharge 

r-OSOft^rBSifc loo B #)k and the crack of a target at the time of filming 

i~2>%kf%MM$&&Mf&1rZ>Zk$ :i also by the directjlowing sputtering method. 

RjfjE-efcSo IsfrVft&b. However, since it is necessary to perform very 

— Vyh^M^tcRJt^^y^V precisely control of the oxygen amount which it 



6/3/2005 



1 2/62 Copyright (C) 2005 The Thomson Corporation. 



JP9-209134-A 



; - :,r:ox ':y : """- :T - : ^ 



ypfeXti. M"M<DX'*y?Vyy introduces compared with the usual sputtering 

fe-^lMfc^— fy h^rfflv ^tzK method or the reactive-sputtering method using 

!&^/<yfVl/y'&;klk$lL-Xf$, an oxide target at the time of film-forming by the 

mftiZ.&Xi-ZMM-SWffl'M* reactive-sputtering method using an alloy 

U#>Xffi$5K?f?'&lgi!)ihZ>t£ target, as procedure for obtaining the target 

«\ B&)bi~Z>%£$lQW,$&$:W%. transparent electrically conductive film with 

fektUZtctixD^fekLXItt sufficient reproducibility, it is unsuitable. 

[0009] [0009] 

#.%W<DBft)\Z* v'— Yfflfn&WL Objective of the invention is that sheet 

ia800Q/D~10kQ/Dt?fe resistance provides the target which can 

^^MWM^U^<y^)^ film-make stably the transparent electrically 

; y*mz£iX£fe\^m-rZ)~k conductive film which is 800 

tffiW£y~—7'yht3£TJM:<D$k (Ohm)/(SQUARE)-10k(Ohm)/(SQUARE) in 

&%fe : kffi&i-Z>ZkK&>Z>o general by the directjlowing sputtering 

method, and its manufacturing method. 

[0010] [0010] 

{Um^Wkir^tc^^m [MEANS TO SOLVE THE PROBLEM] 

#&l^#£>f4±fE<D @ iftSrBtfc The present inventors did earnest examination, 

■f %fcJb\z.®M1&t$\s1d&%:^ # in order to attain the above-mentioned 

i&o'lftj«*5J:tJ««««J»tt*r* objective. 

Vy^k As a result, sheet resistance found out that it 

VXM^^^kic^.UU^y could film-make stably the transparent 

^yv^jfelCioTfcV— M&fcW* electrically conductive film which is 800 

IU^800Q/n~10kQ/Dt? (Ohm)/(SQUARE)-10k(Ohm)/(SQUARE) in 

fo&Wft^%M$: ! £'fefcW&ir general also by the directjlowing sputtering 

%ZkftX%Z>~kt:% l ^tiil,1t 0 method by using as a target the oxide sintered 

compact which has a specific composition and a 

specific electrical property. 

[0011] [0011] 

#&0Jfi±fEfiO£nEl£l!<5V , >-t This invention was perfected based on the 

7c&.&fatzh<0Xfo*) , #$£9! <D above-mentioned findings. 
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9— tfyhtts JW^K (In) The target of this invention makes a constituting 
^^(Ti), JDWMlx), 4yY element an indium (In), at least 1 type of 
>J£ A (Y) , fa A. (Cr) , s s)\>zxzz metallic element chosen from the group which is 
VMZr), /v7=£A(Hf), made up of titanium (Ti), iridium (Ir), a yttrium 
*MTa), a^/vKCo), trx-r (Y), chrome (Cr), the zirconium (Zr), the 
*(Bi)*5J:tf-ry;S/XMn)7Nb hafnium (Hf), a tantalum (Ta), cobalt (Co), 
t£5$t£ l )M1R£ti1z / J>t£<tbl bismuth (BO, and manganese (Mn), and oxygen 
Uco&mTzMk. $?Hf (O) k&m (O), atomic-ratio (all metal atoms)/(ln+ all metal 
j$7e£?£U mW.M&)W5K£fr atom) of the total amount of the metallic 
tc&8$,7i%<D&ik<D]i& : ?-tk(-£. element chosen from said group is made up of 
&Mffi. :: ?-)/(ln+£.&&J&^-) an oxide sintered compact which is 2.0 to 40 
#2. 0~-40at%T?£>5g&'(fc;$J)& at%, volume resistivities are 5*10" 2 (Ohm).cm or 
'ftfW»feft0,#««ft*#5x less. 

10" 2 Q •cm£tTtfe5wi:^B Let the above-mentioned be a summary (this 
tth (£AT-E>*— VvW*— target is called "target TT below). 

^VKTUtV^. )o 

[0012] [0012J 

^^OfliLtf):?— y^hfi. Moreover, the other target of this invention, let 
■4lsWMln)t3£.Tfi& (Sn) b. an indium (In) and a tin (Sn), at least 1 type of 
(Ti) , -<y W A (Ir) , h metallic element chosen from the group which is 
U^-MY), ^PJ»(Cr), made up of titanium (Ti), jridium (Ir), a yttrium 

^A(Zr), /N7^A(Hf), *V (Y), chrome (Cr), the zirconium (Zr), the 
^/V(Ta), 3/<yVh(Co), bf^-v hafnium (Hf), a tantalum (Ta), cobalt (Co), 
* (Bi) ioXX^-^y^fy (Mn) a>£> bismuth (Bi), and manganese (Mn), and oxygen 
t£5&£*)i&$l&iXtc'Ptj:<bi>l (O) be constituting elements, atomic-ratio 
UvteMyt^b, B£^(0) <t&# ln/(ln+Sn+ all metal atom) of said indium (In) is 
&7tMkV. tMR<OW& (In) 60 to 95 at%, atomic-ratio Sn/(ln+Sn+ all metal 
Olj|i^itIn/(In+Sn+£&Jg atom) of said tin (Sn) is 2.8 to 20 at%, 
JS^);5S60~95at%, Bifl5^(S atomic-ratio (ln+Sn)/(ln+Sn+ all metal atom) of 
n) (DH^lfcSn/On+Sn-l-^ the total amount of said indium (In) and said tin 
&BHWa s 2. 8~20at%, W (Snj is 62.8 to 98 at%, atomic-ratio (all metal 
U4y\sVMln)bwlU8»(Sn)k atoms)/(ln+Sn+ all metal atom) of the total 
©•&ft<PlI : ?-tfc(ln+Sn)/(In amount of the metallic element chosen from 
+Sn+£&JUft-?-) #62. 8~9 said group is 2.0 to 37.2 at%. 
8at%, iiu!28$£9j!&£*tfc& It is made up of an oxide sintered compact as 
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JItcUI ©i&t:©!^ it (±&JS above, volume resistivities are 5*10" 2 (Ohm).cm 

J[?)/(In+Sii+£&JMSC?) or less. 

#2. 0~37. 2at%T?i>5^t4fc Let the above-mentioned be a summary (this 

ftHrfrA»fe*9, »8®$t$i 5 5 target is called "target T2" below), 
x 10" 2 Q • cm^T-CifcS^Srg 
^-f5(WTr<Z>*-ys^£r* 

[0013] [0013] 

— #&95tf>*— -JrVboSiiii On the other hand, it is the manufacturing 
^jfeli, J*(\n)ykftM method of the target of this invention, the 

isf^(Ti), -fyv^AUr), raw-material manufacture process which 
yHJ^A (Y) , A (Cr) , -✓vKa obtains the mixed oxide of an indium (In) oxide 
^•>A(Zr), ;v7— ?MHf), * and the oxide about at least 1 type of metallic 
^MTa), ^'^MCo), element chosen from the group which is made 
-?MBi)}$£.TfTl<'tfy(Mn)fr up of titanium (Ti), iridium (Ir), a yttrium (Y), 
t>%Z&& v )M1Jl$i , itc'P%<bh chrome (Cr), the zirconium (Zr), the hafnium 
l%<D&&7imKi^X<Dmk (Hf), a tantalum (Ta), cobalt (Co), bismuth (Bi), 
®b<Dlg i &Miky!)$:&2>]&'®ffl and manganese (Mn), the formation process 
MMtx 8fiEJ^^I8$SlX5e-C which forms the mixed oxide obtained in said 
#<oft;fcig£$Hb#>&fiSc^i"'5 raw-material manufacture process, the sintering 
^flgi, ijfSfi£J^Xgl?# process which sinters the molding acquired by 
bhtz.tfm%>*%i&1rZ>%tffcTL said formation process, it includes the 
%kh$r£&-. WVi*>.Mln)£, f- above-mentioned, let an indium (In), at least 1 
^^(Ti) , 4V WMlr) , WVMJ type of metallic element chosen from the group 
^A(Y), fvMCi), is/is^^t; which is made up of titanium (71), iridium (Ir), a 
£ (Zr) , /V7=-#A(Hf) , yttrium (Y), chrome (Cr), the zirconium (Zr), the 

MTa), 3^KCo)» tr^T* hafnium (HO, a tantalum (Ta). cobalt (Co), 
(Bi) io&Xf-vyJJ'y (Mn) bismuth (Bi), and manganese (Mn), and oxygen 
Z$t£<QTgVl&iritc'pt£<kt>lM (O) be constituting elements, atomic-ratio (all 
<D&&7tBb. ^f(O) metal atoms)/(ln+ all metal atom) of the total 

Tc^irU wlte.U£*)'M$l&intc amount of the metallic element chosen from 
&M,7t%0>Bfk<r)Bjitf-)k (£& said group is 2.0 to 40 at%, volume resistivities 
mm*) /(In+££ JUS*) # are 5*10- 2 (Ohm).cm or less. 
2. 0~40at%"C fcffit&tfiW Let it be a summary to obtain the target which is 
5 x 10" 2 Q ♦ cm|^T'Cfc'5S6'fb#J made up of an oxide sintered compact as above 
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m&&ti*bt£Z>?-¥vY$:%Z>Z. (this method is called "method I" below). 

[0014] [0014] 

$.tc. &%ty<DftLO#— fvYoy Moreover, the manufacturing method of the 

3Sia2;i£f3u WV^£i»(In)8Hb other target of this invention, the raw-material 

&:Jo£TMS(Sn)16{fc4ajiu manufacture process which obtains the mixed 

^(Ti), 'fUv^Mlr), -ivYy*? oxide of an indium (In) oxide and a tin (Sn) 

A(Y), ^pA(Cr), 9 Jf\sastf& oxide, and the oxide about at least 1 type of 

(Zr) , s^y=- tyJ* (Hf ) , 9is$>\> metallic element chosen from the group which is 

(Ta), 3'</Vh(Co) 7 lf^-r^(B made up of titanium (71), iridium (Ir), a yttrium 

iJ&.ktf-^^CMn^ib&S (Y), chrome (Cr), the zirconium (Zr), the 

&&<0&1R£1ri1Z')>-tj:<bi>lU<O hafnium (Hf), a tantalum (Ta), cobalt (Co), 

&M7£M\d^X<DWt{kyi)b<D bismuth (Bi), and manganese (Mn), the 

&&fifcfcfy%'&%WMM%lLM. formation process which forms the mixed oxide 

w\%&\ffl&W^TM~Q&btitc obtained in said raw-material manufacture 

$LijMik%&&Mir&$LMT.%E process, the sintering process which sinters the 

fc» Mloi^MX^V^bfitc^M molding acquired by said formation process, it 

feSriStSiglSt^^, includes the above-mentioned. 

WVv?#i>. (ln):js<fctf S8 (Sn) <h. Let an indium (In) and a tin (Sn), at least 1 type 

^V(Ti), JVWMlr), of metallic element chosen from the group 

y#i>.(Y), ^o^(Cr), vvi^— which is made up of titanium (Ti), iridium (Ir), a 

(Zr) , /^7~*7J>> (Hf ) , ^ yttrium (Y), chrome (Cr), the zirconium (Zr), the 

*MTa), (Co), tr^-v hafnium (HO, a tantalum (Ta), cobalt (Co), 

(Bi) td£Xf-T>3fy (Mn) bismuth (Bi), and manganese (Mn), and oxygen 

%:2>&&>9M$l&1fit£'Pte<bhl (O) be constituting elements, atomic-ratio 

MV>&M7c%b. M$$(0) b&M ln/(ln+Sn+ all metal atom) of said indium (In) is 

tiLytmbL. ffiB'OWMln) 60 to 95 at%, atomic-ratio Sn/(ln+Sn+ all metal 

©IKiF-itIn/(In+Sn+:£&Jg atom) of said tin (Sn) is 2.8 to 20 at%, 

M^r )#60~95at%s iIIB^(S atomic-ratio (ln+Sn)/(ln+Sn+ all metal atom) of 

n) ©HE^-ifc Sn/ (In + Sn+ £ the total amount of said indium (In) and said tin 

&JgH?)£ s 2. 8~20at%, M (Sn) is 62.8 to 98 at%, atomic-ratio (all metal 

W>*S#MhdbttltRM{Sn)b atoms)/(ln+Sn+ all metal atom) of the total 

©•g-ffcroiJ^ttOn+SnJ/On amount of the metallic element chosen from 

+Sn+^^feJiJSiF-)d>62. 8~9 said group is 2.0 to 37.2 at%, volume 
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8at%, WitZU£QMVl£titc&. resistivities are 5*10 -2 (Ohm).cm or less. 

MTtMoffeMOB^tk Let it be a summary to obtain the target which is 

l^W/dn+Sn+ik&JilHi 1 ) made up of an oxide sintered compact as above 

#2. 0~37. 2at%-C, fcffl&fc (this method is called "method II" below). 
#*#5X 10' 2 Q •cm^T'efe^ 

[0015] [0015] 

imw<onm<DBWi} [embodiment of the invention] 

SkT. ^■^^(D^M'DMWi^'O Hereafter, it demonstrates Embodiment of this 

vvCBttlcttW-J-S. *"*\ invention in detail. 

WOf— yyhTllco^TlftM First, when the target T1 of this invention is 

■f%>h^<Dt>— fyVTltts ±££ demonstrated, this target T1, as 

lstc£5{Z-- / (yi?'&J*(ln)b* 1~9 above-mentioned, let an indium (In), at least 1 

> (Ti) , i/tyJ» (It) , <4yhW type of metallic element chosen from the group 

•MY), ^o-MCr), which is made up of titanium (71), iridium (Ir), a 

(Zr), /v7=£A(Hf), #Z/$/\' yttrium (Y), chrome (Cr), the zirconium (Zr), the 

(Ta), ="</wMCo), tf>w*(B hafnium (HO. a tantalum (Ta), cobalt (Co), 

i) ^.fct^^WMiO^Jb&S bismuth (Bi), and manganese (Mn), and oxygen 

S$<fc91l#^;ftfc^«K£t>l8i<£> (O) be constituting elements, atomic-ratio (all 

&B,7cMK &M(0)b* j fc$.% meta! atoms)/(ln+ all metal atom) of the total 

BtV. mflE<DS£J:!3^&£;h,fc amount of the metallic element chosen from the 

&MK^<D%&M(DEjl^'ik(ik& above-mentioned group is made up of an oxide 

JllK^) / (In+ JUJSi ) # 5 sintered compact which is 2.0 to 40 at%. 
2. Q^40al%'T?hZ>m<m%£& 

[0016] [0016] 

^{b^lJ^^frlcioV>T± The reason which limits the atomic ratio of the 

Wi<b&&VMR&titc&M7tM<0 total amount of the metallic element chosen 

^4©®^lt;$r±^c7)J:9fcpg from the above-mentioned group in the oxide 

3£1~531£ J4, ^(DJ^^Fiti^Jz sintered compact as mentioned above here, if 

fico&WfrbfttiZk, this atomic ratio dislocates from the 
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^$E^ffc£:^— tfybtL>XRlif s above-mentioned range, the specific resistance 

tcX'*y?yy?&i££<>Xl&hti of the transparent electrically conductive film 

%&$\^MfS£<Dik1&lTifc9. 6X obtained by the sputtering method using said 

10" 4 Q •cm7fciiilC& { 9 B<&5 oxide sintered compact as a target will become 
d\ £fctt\ %&Mikfam£fc<D . under 9.6M0- 4 (Ohm).cm easily. 

tt»&ft^£5X10- 2 Q-cmJ^ Or 

T\z1r5^hfr®M\£%:Z>frt>-e It is because it becomes difficult to make the 

fc5 0 volume resistivity of said oxide sintered 

compact into 5*10* 2 (Ohm).cm or less. 

10017J [0017] 

^blri&Wft^MMntkfflijitii If the specific resistances of the transparent 

9. 6X lO^Q •cm^MX\t > ^ electrically conductive film obtained are under 

mmwmmm<Dmm*nmcm 9.6*10^ (Ohm).cm, under in 800 

£#5&/hJgJ¥ Oft 1 2nm) tLX (Ohm)/(SQUARE), the sheet resistance 

fc-tOi'— h©$t^800Q/D7|c becomes also as the minimum film thickness 

ttir&Ox b£££td*800Q/ (about 12 nm) which can bear practically the 

□5fc?i^teA;fr*ffiasft±Lfc film thickness of said transparent electrically 

T^n^^(D^y^/^^ywSr#5 conductive film, if sheet resistance is under 800 

tctiXD&H&tiLmfeBizM&Ztl (Ohm)/(SQUARE), it may stop satisfying the 

6fl^ft# J t4£fi£L#&<& electrical property demanded of the high 

5 0 #3§&£t^#5XiO" 2 resistant electrode film for obtaining the 

Q •cm£^££S&{fc^$&3$ft;"C analog-type touch panel which input accuracy 

tt> %fm<mmn&**-?y improved. 

b^LTffl V ^X)EMx/*y?})>Jf Moreover, when a volume resistivity performs a 

%ft<>tcb%\z=&ffi1&WL&fi&$k& direct_fiowing sputtering in the oxide sintered 

ix5> y$>McfWx#£C5^ compact exceeding 5*1 0" 2 (Ohm).cm, using 

<P^^^a*^£LB<#5o# said oxide sintered compact as a target, it 

fc> ^T&Ltcf&^Fik&^lr&tp becomes easy to generate fault, like a crack 

<Dt£:&MJ& s f-lkfes -hf£0)S¥J: arises at the target with which abnormal 

tym&titz&&7i%fc^^X<D discharge is induced. 

J&+&ffittU)(Ol&%}&M$fii' In addition, it means the sum total showing the 

4VKT2 N atomic ratio mentioned above of the atomic 

teXTfjJfeU £:Joi/vtfc[p]Co ) 0 number (relative value) about the metallic 

element as which "all metal atoms" was chosen 
from the above-mentioned group in the formula 



6/3/2005 



1 8/62 Copyright (C) 2005 The Thomson Corporation. 



JP9-209134-A 



THOIVtSOfsl 



(also in the target T2, Method I, and Method II of 
mentioning later, it is the same). 

[0018] [0018] 

-h|E©^{b^J)^^^Sr^— tfyY When the above-mentioned oxide sintered 

tLX^^tc^^-icit^ compact is used as a target, it can film-make 

ys/h^&Efc^SSBi&ft^ill the transparent electrically conductive film of a 

SEi"5w^lCj;oT, #E;fa9. 6X1 specific resistance various within the limits of 

0^~2. OXlO- 1 Q-cmtf>®fflrt 9.6*1 0" 4 -2.0*10 1 (Ohm).cm in general by 

X\ U*(Dlt]&tfL<D&$]&W.& adjusting a composition, filming conditions, etc. 

Zmm-tZ^ktf -*imx*&>Zo Vtc of said target. 

*»oX, il{b$)$5$!ffc<E>iglfifcfjU Therefore, if only it fulfills the conditions about a 

^f£i$Hb^^^#d*ti&]£i~<5ft : volume resistivity which said oxide sintered 

%tf&%L^Ki^X<D3kfc%Wt compact mentions later, according to the 

L$xi-4xtf> @ $hb-$-%&WM electrical property of the transparent electrically 

W>M<OM,%$itfcfe\z.fctX : M% conductive film which it makes into the 

M$mifeX'hZ> 0 objective, it can choose a composition of an 

oxide sintered compact suitably. 

[0019] [0019] 

0ijx.ff , Afiffifg.&\f>\±.L>tc.T For example, in order to obtain the analog-type 

•fn^f^so^v'f-^^jv^^tz. touch pane! which input accuracy improved, 

#>\Z\Z^>— Mg£idMg£;k800Q sheet resistance is 800 

/□ ~ 10k Q 0£L< 1*80 (ohm)/(SQUARE)-1 0k(ohm)/(SQUARE) in 

0~5000Q/CU«fc9#£lXfil general, preferably it is 800-5000 

000~3000Q/ThHiC#£L (Ohm)/(SQUARE), more preferably, it is 

<f42000~3000Q/DTN it 1000-3000 (Ohm)/(SQUARE), more preferably, 

%tfi&9. 6 x io*~2 x 10" 1 Q • it is 2000-3000 (Ohm)/(SQUARE), and specific 

cm, J:»?$?£L<W:3x lO^^x resistances are 9.6*1 O^MO 1 (Ohm).cm, more 

10^Q-cm,MK#$L<«:6xl preferably, they are 3*10 J -9*10 3 (Ohm), cm, 

O-^gxiO^Q-cm-CfcaigK since it is desirable to obtain the 

Mfati&£%Z>^btiiMizV^(D transparent-electrode film which are 

X\ Z<D£?tmwmmmC&W 6*10^^ (Ohm).cm more preferably, it takes 

%lMR&)&%bfo2>£o> into consideration a sputtering yield, filming 

x/*y?& J $>Wg3zW^&W)-&l, conditions, etc. of each component so that such 

t\ &fc%>>%k1&&<D&.tfi.&M1£ a transparent-electrode film (transparent 
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^g1~5o HfLl&iifl) W electrically conductive film) may be obtained, it 

££tt©iii^§0J^flJg£#5 adjusts a composition of an oxide sintered 

oZfrbl*. ±IE©»{ktttt£# compact suitably. 

(C*5lt5BUf2^Ji7C^^^fi© Moreover, from obtaining the high transparent 

M^f-it (£&HIgl J ?-)/(In + £ electrically conductive film of the aging_stability 

^BH^)5r2. 5^30at%<t"f~6 of an electric resistance, it is desirable to make 

ri:#flP*LC 3. 0— 15at%<H- atomioratio (all metal atoms)/(ln+ all metal 

5w<W s #{c$?£LV\> atom) of the total amount of said metallic 

element in the above-mentioned oxide sintered 
compact into 2.5 to 30 at%, and it is especially 
preferable to consider it as 3.0 to 15 at%. 

[0020] [0020] 

#38^"T?tt, ±ffi©iMbtt«yg In this invention, it limits the volume resistivity of 

fc<Dfc^fc&^%titi}&(D£oiC5 the above-mentioned oxide sintered compact to 

x 10* 2 Q • cmUJlTlcR83^^5o 5*1 0* 2 (Ohm).cm or less as mentioned above, 

•toift f4, ^fttiji^©^ This is because abnormal discharge will be 

ffiJ&lJt^jd*5X 10" 2 Q 'cm^rlg induced or it will become easy to generate a 

ttk, crack at a target, when a directjowing 

y*ybkVXMb^X\lL$&X/^y#}) sputtering is performed using said oxide 

>#$:?fitck$\z. s mffftBrt* sintered compact as a target if the volume 

]^$ttfc9^— PyhK-tilnti* resistivity of an oxide sintered compact exceeds 

*£Lfc9Lfi<fcSa»feT?*>5o 5*10' 2 (Ohm).cm. 

Wtitto&&fc<Ottt1&1fi&fe2 As for the volume resistivity of an oxide sintered 

xiO^Q'cmSlTXh&Zikfrlft compact, it is desirable that they are 2*10" 2 

^L<, 1 x 10" 2 Q •cm£JtT"C£>5 (Ohm).cm or less, and it is especially preferable 

Zktf#K#$Ur\ that they are 1*10* (Ohm).cm or less. 

[0021] [0021] 

Wt<kto&1£#<Ofc9i1&tii&&5 From making the volume resistivity of an oxide 

x 10* 2 Q -cmSXTlZ'fZox.frb sintered compact into 5*10* 2 (Ohm), cm or less, 

tis #65**99% £X±<D%0> , ft& use a raw material base whose purity is 99 % or 

ffl^Tte#&fi#80%El± - C*> more, it is desirable that a relative density 

5S£te4^^ft£#3w<h##f£ obtains the oxide sintered compact which is 

U* 0 iaffi*«»Ottlttt99. 80% or more. 

9%£k±.VhZ>Zkfc£Wfr SIX, As for the purity of the above-mentioned matter 
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99. 99%£X±V3b£Zb&JH£ raw material, it is more preferable that it is 

#£U\> %tc, mkV0%EWfc<O 99.9 % or more, and it is still more desirable that 

fttt%&\*90%SX±.X+hZZt it is 99.99% or more. 

;6*cfc!9$f SIX, 95%£i±*VhZ>Z- Moreover, as for the relative density of an oxide 

^SLldifSU^o %&&%k<OH&{k sintered compact, it is more preferable that it is 

®J&&fc<OfcfMi&1jCmfc5 x 10 90 % or more, and it is still more desirable that it 

" 2 Q •cm£j@;b5#£{cti:, is 95 % or more. 

$^X£*$fcte5§7c#ffl^ When the volume resistivity of the oxide 

"CT^^-yy^^S^rtToTluia sintered compact after sintering exceeds 5*10* 2 

<D^ik$)&ffifc$: : 8j&7t~tZ)Zbfc (Ohm).cm, a volume resistivity can obtain the 

ftfUSii^assx 10" 2 Q -c oxide sintered compact of 5*10 -2 (Ohm).cm or 

mJ^T^l£{fc^^^ft£#<5^i: less by performing annealing treatment in a 

#"C#5 0 vacuum or reducing environment, and reducing 

the above-mentioned oxide sintered compact 

after sintering. 

[0022] [0022] 

f£& y In addition, the thing for which it makes the 

&80%Sl±.\ctZ>ZLtft^ relative density of an oxide sintered compact 

Sil^3iS$r?fetSi"59X.^?>fex into 80 % or more, also from securing sufficient 

£fc % 3fe^iitt<£rfli^i§5^il filming speed, moreover, it is suitable also from 

Bl£#55;tj4>ki>#2§^£>5o ^ obtaining the high transparent electrically 

w{^ta*f^Stfl, WtikVtKO&tiiL conductive film of a transparency. 

ri^ff^LfcSiira&itfcft-f £ A relative density shows the actual density of 

£^ft<D||§g<0&f££ig#^*T? the sintered compact with respect to the 

^Lfcfc©^fc£(t£^i~5*--y theoretical density calculated from the 

^hT2(CjoV^Tt>I^C 0 ) 0 composition of an oxide by a surface fraction 

here (also in the target T2 which it mentions 

later, it is the same). 

[0023] [0023] 

M^Lfcffi^cioctt/i^Lfc^ it does not happen that abnormal discharge is 

|ISft^£ ; £T^5iHfc^^£i ft induced at the time of filming, or a crack occurs 

ti*bt£Z>lf>&*R <D$ — y ybTl at a target, and the target T1 of this invention 

teU tfyVT±<DfoW&%i which is made up of an oxide sintered compact 

^#5XlO' 2 Q-cmJ^T~C&S:: which has the volume resistivity which was 
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tfrb. mentioned above, and which was composed 

oTS^WfLBl£S{8^"f 5/c£> and mentioned above can perform stable 

O^— yyhkLXRl\/^tc%ki^-C filming, even when it uses as a target for 

MBft\zg1£l5kW t &mft& film-making a transparent electrically 

thtcVf— *fyWzMtiti*R±\, conductive film by the directjowing sputtering 

fc0^5Clir^^ij{c« x ^5gU method, since the volume resistivities of said 

fc»«#TirfB-C*>5. $.tts SfifE target T1 were 5*10" 2 (Ohm), cm or less. 

7s**y9 x ) >yfe&>#V<D*s<y?}) Moreover, even when film-making a transparent 

^fe. 0Oxifi MfflfcX'^yf}) electrically conductive film, the sputtering 

^jfe^lcioTSWSIfcRS: methods, for example, a 

9kf&T£&&^s£f£L1t$lk&t high-frequency-sputtering method etc., other 

i> *!$&7?foZ>o than the directjlowing sputtering method etc., it 

can perform stable filming. 

[0024] [0024] 

#£01©*— 0VKri«:fl|V\fc* The film obtained by the sputtering method 

y<y9V>"Vik\cXoX^rbti^ using the target T1 of this invention makes a 

fi> -Y^v^-Mln)^ constituting element an indium (In), the metallic 

MMUl&titc&Myi^k* element chosen from the group mentioned 

(0)££r*ffiSc7i:^<tL* bu!B&JII above, and oxygen (0) t atomic-ratio (all metal 

7ciJt©*&ii© J&^F it (£&JiJI atoms)/(ln+ all metal atom) of the total amount 

-?-)/(In+£&JRJK^T-) d*$Efa of said metallic element is the oxide film which 

2 . 2^40a\%Xh^mimmx is 22 to 40 at% in general. 

r©iMb*Bllc*J»t5 »T« The visible light transmission in this oxide film is 

*©Sii^f**©©J?^200n 85 % or more in general, when that film 

m©<h#(C$Efc85%J!^±^fc^ thickness is 200 nm, therefore, . it becomes 

©"?, SKil^feKtt^ -£©K possible to use said oxide film suitably as a 

J?£200nm^Tt£i~£w£KJ;f9 transparent electrically conductive film by 

SE*M*bT#a»c|tffl-f setting the film thickness to 200 nm or less. 

[0025] [0025] 

^ErLT. Z<D&W^M%&(Oitti&7L And by adjusting that composition also including 

fi* Mft?lit>^*T*©iajBftS^iS oxygen suitably, by adjusting suitably a 

fl33ti^5w£:t;:<);9 % &1ii~jh,f£ composition and filming conditions of the target 

±E*J8W©^— y^hTlOlft T1 of above-mentioned this invention in other 
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f£&£Xfi$km&W%&'M.ffl&ir words « the s P ecific resistance of this 

5wi:l£«fctK JIgJ¥#12nm<E>t# transparent electrically conductive film can be 

ic#l;fe9. 6xi0^~l. 2X10' 2 set in general to I.^IO^.OMO* 1 (Ohm).cm, 

Q -cm, MJ?^200nm(D^#{c when film thickness is 12 nm and 

tEfel. 6xiO' 2 ~2. OxiO^Q- 9.6*1 O^-l .2*1 0" 2 (Ohm).cm, and film thickness 

cm^-f BTtg-Cfe5©t? % are 200 nm in general, therefore, it can make 

4:<D!&m&l2~~200nm<Ok%<D sheet resistance at the time of 12 - 200 nm of 

v'-Mg*t£#Eto800Q/n~l the film thickness into 800 
Ok Q / □ k-tZZ. ktf (Ohm)/(SQUARE)-10k(Ohm)/(SQUARE) in 

5„ w<D<k9^i^v^^S^$r^T general. 

-j-&M$lMW>Jlgtt. XJlffig.fr Thus, the transparent electrically conductive 

\p\±Vt£7-}-a-y&,<D?y^;<j?> film which has a high electric resistance is 

f^^^tttb<DW^W^Mt\yC especially suitable as a transparent-electrode 

#{£#f ftfi&Stv'— film for obtaining the analog-type touch panel 

frVtf^rbVThfftTMVh&o & which input accuracy improved, and also 

ft*M<D?— yyhTl\&M*<Djj suitable as an electromagnetic shielding 

fe\z£*>m&i'Z>Zk&^m'e& material etc. 

S#3S91©;£afeItc Although the target T1 of this invention can be 

£.'0W@?i~Z>Z.k&1ip£L\<\ manufactured with various methods, it is 

desirable to manufacture by the method I of this 
invention which it mentions later. 

[0026] [0026] 

fcl^^SSIH©:?— yybT2Ko Next, it demonstrates the target 12 of this 
V^Tlft^-t-So *-&W<Df— invention. 

KT2f3u Hft^LfcJ^fc'fV^.k The target T2 of this invention, as mentioned 

(In) is (Sn) k^ (T above, let an indium (In) and a tin (Sn), at least 

i), -YUv^-Mlr) , W-yhU^A 1 type of metallic element chosen from the 

(Y) , A (Cr) , ^/W3=!> A group which is made up of titanium (Ti), iridium 

(Zr), /Y7=*.fc(Hf), tvt/v (Ir), a yttrium (Y), chrome (Cr), the zirconium 

(Ta), a/VvMCo)., XxtMB (Zr), the hafnium (Hf), a tantalum (Ta), cobalt 

O&XXfi-^yjfyiMrdfabteZ) (Co), bismuth (Bi), and manganese (Mn), and 

m£*)m&£ti1t'J>te<ki>lMO oxygen (O) be constituting elements, 

&&7tMk. MM(0)k%&&.7G atomic-ratio ln/(ln+Sn+ all metal atom) of said 

IRiU, HfHE'f>'v ? ^ A (In) ©l^ indium (In) is 60 to 95 at%, atomic-ratio 

=f- it In/ (In + Sn + £&Ji M Sn/(ln+Sn+ all metal atom) of said tin (Sn) is 2.8 
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•7-)^60-95at%, Stiffen (Sn) to 20 at%, atomic-ratio (ln+Sn)/(ln+Sn+ all 

©J^ifcSn/Cln+Sn+^&Ji metal atom) of the total amount of said indium 

JK-7-)4*2. 8~20at%, tftU4> (In) and said tin (Sn) is 62.8 to 98 at%, 

WJ*(ln)k$ifZ$>(Sn)k<Dit atomic-ratio (all metal atoms)/(ln+ all metal 

4^®^it(In+Sn)/(In+Sn atom) of the total amount of the metallic 

+ £&J1J!I J } 1 );6 5 62. 8 — 98 element chosen from the above-mentioned 

at%. mIiE0)S£<k!9 ixtc& group is made up of an oxide sintered compact 

«tc*0*I*OJRI-?-«:(^A* which is 2.0 to 37.2 at%. . 
K*)/0n+£A*J!W#2. 
0-37. 2at%*C$>5M^^^^ 

[0027] [0027] 

m?. Iftfk»ij6l&flcfci8»t5'f Here, the atomic ratio of the indium (In) in an 

>WJ* (In) (DfiLTit s ^ (Sn) oxide sintered compact, the atomic ratio of a tin 

OJ^f-tb, 4Z/i?$J* (In) k& (S (Sn), the atomic ratio of the total amount of an 

n) t<D^^(DW^)^, teitfi: indium (In) and a tin (Sn), and the atomic ratio 

ffi©iM:0iBRS*ifc&JR7c5R© of the total amount of the metallic element 

&1k<Of&^ik%:'£ti J £ifi±.T&<D chosen from the above-mentioned group, it is 

J^fcPS^^SSftfi, Z.fih<D each the reason which it limits as mentioned 

IK^Jfcri* J:lE©$&B8#*fc#;|x3 above, if these atomic ratios dislocate from the 

t, MSSRiMbttttlSfl^:^— tfv above-mentioned range, the specific resistance 

hkLXMb^ftX^ypyisyfefc of the transparent electrically conductive film 

&<>X^hfi&W^W&V>ttM obtained by the sputtering method using said 

5t#9. 6x io^Q •cm^fciilc/i oxide sintered compact as a target will become 

9 A<*&&\ *fcttu %&Wt<kM>> under 9.6M0" 4 (Ohm).cm easily. 

muftvfrm&tiimzsxiQ' 2 or 

Q-cm&TlC^3wfatfBJifcft It is because it becomes difficult to make the 

5d>£>"Cfc3o volume "resistivity of said oxide sintered 

compact into 5*1 0" 2 (Ohm), cm or less. 

[0028] [0028] 

±M<DWtik%)ffiftpifc$:#~- VvY Also when the above-mentioned oxide sintered 

kLXffli<^1t$jkit\Zh> %%k$— compact is used as a target, it can film-make 

y yh<Dj&$, J $ > M$£&{ i ¥^ ; fcffi the transparent electrically conductive film of a 

&1~Z>Zklz&oX* ®E&9. 6X1 specific resistance various within the limits of 
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0^*2. OxiO _1 Q-cm©©fflft 9.6*1 O^.OMO* 1 (Ohm).cm in general by 

81* <D\kfe$K<Dr&$\^WM adjusting a composition, filming conditions, etc. 
Zmm-tZZk&tim-ehZ. Uc . of said target. 

^ot, -k*Z<Dl&ikVd%£l&fc<D Therefore, if only it fulfills the conditions about a 

Sfififcfi. volume resistivity which said oxide sintered 

iS^Sft^JS^^ldo^T©^ compact mentions later, as stated in the 

ft&iifc L£*L-^;ft,l£, explanation about a target T1, according to the 

Tl (cov ^XOlfotyi (DtpTrvk^tc electrical property of the transparent electrically 

Xoic, B&}h1-&%ZWMMB<D conductive film which it makes into the 

®^^#ltl^CTJiS3l{R rT objective, it can choose a composition of the 

fg~C&3o M%fe%i<nW% ! $Z'fe above-mentioned oxide sintered compact 

ttO»t^W*«BI*»S5it^ suitably. 

?>HU ilBcoMft^^^^t^^B In obtaining the high transparent electrically 

ftZ^l/i/ty&ilriftM^tkln/ conductive film of the aging_stability of an 

(In+Sn+£&J!i^)£60'"'~9 electric resistance, it is especially preferable to 

5at%, ffi (Sn) ©JB^f- Jfc Sn/ (I make 60 to 95 at% and atomioratio Sn/(ln+Sn+ 

n+Sn+^&JSlSB 1 )^. 8-2 all metal atom) of a tin (Sn) into 2.8 to 20 at% 

0at%<t1~3r±##IC$J£LV \> for atomic-ratio ln/(ln+Sn+ all metal atom) of the 

indium (In) in the above-mentioned oxide 

sintered compact. 

[0029] [0029] 

<r>$— y yKT2tt % ffijftft The target T2 of this invention is made up of the 

(CfiJiiE(Pg£ffc^:^^ftrt^& above-mentioned oxide sintered compact in 

?K ^(OW&WinMfe^ xfavLXJt composition, also in the target T1 mentioned 

?—ffs/hTl\£$5iiZ)bf*lZM& above, since it is the same, the volume 

#>£>5 x 10" 2 Q -cmi^TM&BfecF resistivity is limited to 5*10" 2 (Ohm).cm or less, 

tl. S &#1$fc1jLm$2 x 10' 2 as for said volume resistivity, it is desirable that 

Q-cmaTtf*>Sw^#*U<. they are 2*10* 2 (Ohm).cm or less, and it is 

lxiO' 2 Q-cmJ^T"Cfo5-<i:^ especially preferable that they are 1*10" 2 

#|£#£U \, (Ohm).cm or less. 

[0030] [0030] 

Mik$ffi&fc<ftfcffil&tfC^$:5 In making the volume resistivity of an oxide 

x 10' 2 Q •cm&Tl£i"55xj&>?> sintered compact into 5*10" 2 (Ohm).cm or less, 

fix fl&Jfcbfc^— y*>hTl(C*5tt use a raw material base whose purity is 99 % or 
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&&&99%Sl±.(D more similarly in the target T1 mentioned 

3^j^£JflV N Tie#&S#80% above, it is desirable that a relative density 

£A±-C&5g£ffc^;^ft£#5;: obtains the oxide sintered compact which is 

fc#W*U\ #nE*ISi#©ttg 80 % or more. 

I299. 9%^±"CfcSw^^j:i9$f As for the purity of the above-mentioned matter 

£L<, 99. 99%&>±VfoZ>Zh raw material, it is more preferable that it is 

fl*XlC#£LV* 0 99.9 % or more, and it is still more desirable that 

»*Oft#**tt90%a±-e*> it is 99.99% or more. 

Z>Zb&£W£L<s 95%£Jt_h'Tr Moreover, as for the relative density of an oxide 

feSwir^j^jc^f £LV\> sintered compact, it is more preferable that it is 

Oifk#ilfef$:©ft:SSft$)j5 90 % or more, and it is still more desirable that it 

5XlO' 2 Q-cm^:^x.S^^^ is95%ormore. 

fi* iffjiELfc^— < ys>bTl£^5 When the volume resistivity of the oxide 

m&tmWC sintered compact after sintering exceeds 5*1(T 2 

^fcf4il7c#ffl^4 3 "t?T^— X )V (Ohm).cm, a volume resistivity can obtain the 

^QjSi&fT iXwtHZ<DM{k$)%£ oxide sintered compact of 5*1<T 2 (Ohm).cm or 

3£{fc£riS5E"f 5r<t(CctU^® less by performing annealing treatment in a 

Jg£L^a*5 x i(T 2 Q 'cm&T<D vacuum or reducing environment, and reducing 

g&flS^^^ft£#53:<>:#~e£ the above-mentioned oxide sintered compact 

So &4o % Wt{tyo%t%£fc<Dfa'ft$5 after sintering, like the case where the target T1 

St &80%$k±KirZ>Zbtts mentioned above is obtained. 

<caSR^SSrflHRi"55^-^fe In addition, it makes the relative density of an 

3feSiitt©ii5V>3^^ oxide sintered compact into 80 % or more, also 

Jl'CfcSo in securing sufficient filming speed, moreover, it 
is suitable also in obtaining the high transparent 
electrically conductive film of a transparency. 

[0031] , [0031] 

Mait/cafifei3<J:^±3i&Ufc^ it does not happen that abnormal discharge is 

&fefo^&Gi~Z>Wt{bfojfet£fc induced at the time of filming, or a crack occurs 

frt>t£Z>#$&$l<D?— #yhT2 at a target, and the target T2 of this invention 

t>, ^t£#~7yYT2<DfoW&$i which is made up of an oxide sintered compact 

^tf*5x 10* 2 Q •cmJ^TTffoS^l which has the volume resistivity wtiich was 

kfrbs J&foX'^ypyyyfelziL mentioned above, and which was composed 

o"CSW^SJR*:SHRi"5fcfe and mentioned above can also perform stable 

<D?—sf*/\*tLXffl\t y >tz.%k J &*C filming, even when it uses as a target for 



6/3/2005 



26/62 Copyright (C) 2005 The Thomson Corporation. 



JP9-209134-A 



t>s Mti&&ffc&1 ! 8MLW>i> l li%%& film-making a transparent electrically 

jntc<0#— ?yHcW\tifr&£.l' conductive film by the direct_flowing sputtering 

1t. { 9i~Z>Z.b&f&ZMz.« > ! $c'8EL method, since the volume resistivities of said 

fc§S»)g#^-e<fc5o W.M target T2 were 5*10" 2 (Ohm).cm or less. 

x;<y#9 >?fe)Zlt\.<Dx/<yjr}) Moreover, even when film-making a transparent 

VifWi, #Jx.f£ mMWL*'*y#y electrically conductive film, the sputtering 

y^^mcX^xmmmnfS^^ methods, for example, a 

Smtf~&4§-S"?t>« ^£bfcM high-frequency-sputtering method etc, other 

& «I^"Cfo5 0 than the direct_flowing sputtering method etc., it 

can perform stable filming. 

[0032] [0032] 

*WR<D?— 2VKT24rJ8v\fc* The film obtained by the sputtering method 

;<y?y^'yfe\££iXffit>tiZ& using the target 12 of this invention makes a 

Us <<>V$Mln)ta£.Xf&(Sn) constituting element an indium (In) and a tin 

wlikVfc.&3:'0m$l&i?itc& (Sn), the metallic element chosen from the 

Myc^t^ (O) ££Mf$7c^ group mentioned above, and oxygen (O), 

WV^l^Mln) ©JB^f-Jtln atomic-ratio ln/(ln+Sn+ all metal atom) of an 

/(In+Sn + ±&mm*)fr& indium (In) is 60 to 95 at% in general, 

;fa60~95at% % IS (Sn) ©Ji^ atomic-ratio Sn/(ln+Sn+ all metal atom) of a tin 

JtSn/(In+Sn-l-:£&J!ji^-) (Sn) is 2.5 to 20 at% in general, atomic-ratio 

tfMRfe2. 5~20at%, <YV5*JrA (ln+Sn)/(ln+Sn+ all metal atom) of the total 

(In) k§&(Sn) k®&-§L(Om*l£ amount of an indium (In) and a tin (Sn) is 62.5 

(In+Sn)/(In+Sn+±^JiH to 98.2 at% in general, atomic-ratio (all metal 

iF-)#&;fc62. 5~98. 2at%> if atoms)/(ln+ all metal atom) of the total amount 

fE©2$£9i§&£ftfc&Jl7G3f£> of the metallic element chosen from the 

^SOi^itG&feJSii^yO/d above-mentioned group is the oxide film which 

n+±&mffi.T) flMRfal. 8~3 is 1.8 to 37.5 at% in general. 

7. 5at%-?&51fc'(t:4^'Cfc£o The visible light transmission in this oxide film is 

w©»fls4fcKl£*5tt3T«HS#© 85 % or more in general, when that film 

Si§^ft-t<D^J?^200nm©i: thickness is 200 nm, therefore, it becomes 

#(C$&85%£l-k'?&££>'C % possible to use said oxide film suitably as a 

%&Wtikto9itts ^tom&^O transparent electrically conductive film by 

0nm»Tlci"3wfcKJ:?)i8W3| setting the film thickness to 200 nm or less. 
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[0033] [00331 

ZVX . Z.<DWft^W&<D\ti&$i And by adjusting that composition also including 

fi. M^h 4 £#>X J Z:<D$§L&%:M , & oxygen suitably, by adjusting suitably a 

j%&-fZ>Z.bfc£*), &Wl~*itf composition and filming conditions of the target 

±!E>fc^9j<P^— J ?yY72<Dl§L T2 of above-mentioned this invention in other 

fifeioJit^lJi^^f^^rjilliSSE^f words, the specific resistances of this 

ZZtfcX*). IgJ?riU2nm©i:£ transparent electrically conductive film are 

{C«l^9. 6X10^1. 2X10* 2 9.6*1 0^-1 .2*1 0' 2 (Ohm).cm in general, when 

Q •cm. $g&&200nm<Db%\z film thickness is 12 nm, when film thickness is 

UEtel. 6X10" 2 ~2. Oxio^Q* 200 nm, it can be referred to in general as 

cmh-fZ>Zk&»imx*h5<DV. 1.6*10" 2 -2.0*10- 1 (Ohm).cm, therefore, it can 

^©^J?^12~200nm©t^O make sheet resistance at the time of 12 - 200 

->—hSfet$rlKfe800Q/a~l nm of the film thickness into 800 

0k Q /Dt-T^ti^mxh (Ohm)/(SQUARE)-1 0k(Ohm)/(SQUARE) in 

5 D r:©J:5fcffiv^*«iS0tS:^ general. 

-fZlfeffl^MUglt. A?Jffil&& Thus, the transparent electrically conductive 

fpliUfcT^n^^co^iy^'^ film which has a high electric resistance is 

/\s%%%1Zfo<DWR%W&h\,X especially suitable as a transparent-electrode 

MXfo&ttL^ HJ&ffii'— film for obtaining the analog-type touch panel 

/VKttSfil/Cfcjif MXfoZo which input accuracy improved, and also 

ft$\<D#— tfyYT2\XM*V>j5 suitable as an electromagnetic shielding 

mKXmmir^ti^mxh material .etc. 

ZtK '&i&1rZ>tt&ftV>l5te II fc Although the target T2 of this invention can be 

£yW±&*t2>ZLk&tfr$L\<\ manufactured with various methods, it is 

desirable to manufacture by the method II of 
this invention which it mentions later. 

[0034] [0034] 

2feC*«W©*feIltov^TR" Next, it demonstrates the method I of this 

**W©#*Itt. Hi6 invention. 

\Jtt$ IC, 4y*J*f A (In) WkM The method I of this invention 

ts 3~?t/(Ti) y -fUS^-Mlr), 4 The raw-material manufacture process which 

v hWJ* (Y) , #vJ* (Cr) , -yjv^t obtains the mixed oxide of an indium (In) oxide 

~$J>(Zt)> />7^^A(Hf), 9 and the oxide about at least 1 type of metallic 

y*/i"(Ta), ^/^KCo), MTs element chosen from the group which is made 
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^(Bi)*5ctt/^^(Mn)d^ up. of titanium (Ti), iridium (Ir), a yttrium (Y) t 

?>*5Pct?)ii^^tbyS:^^<i:t chrome (Cr), the zirconium (Zr), the hafnium 

lM<D&m7t%\ZH<^X<DMik (Hf), a tantalum (Ta), cobalt (Co), bismuth (Bi), 

fy)b<D% ^§£fb^£#50^£ff*I and manganese (Mn) as mentioned above, the 

S}I6=£: % BtIIBJ®2|Sfp$!iX© , T? formation process which forms the mixed oxide 

l&blritcUi^Wtikyd&I&J&irZ) obtained in said raw-material manufacture 

^Igi:, iff|5fiS;^XgT*# process, the sintering process which sinters the 

btitc&]&y9&j$Effii-Z>%b1i£X molding acquired by said formation process is 

StSr^Az-C^SoWT.^H included. 

tfLMXU&Xtfffi&X Hereafter, it demonstrates in order of a 

llcOJU'CtiftWi'So raw-material manufacture process, a formation 

process, and a sintering process. 

[00351 [0035] 

(1) RttMlDg (1) RAW-MATERIAL MANUFACTURE 

^(DXUVn.^y^Mlnm PROCESS 

it^t, *5-#ls(T*\) , 'fy^Ad in this process, it obtains the mixed oxide of an 

r) , WVHJ pJ* (Y) , ^nA (Cr) , indium (In) oxide and the oxide about at least 1 

v?/Lc3:=>#A(Zr) , 'V7^#-MH type of metallic element chosen from the group 

f ) , ^X#/WTa) , a^KC which is made up of titanium (Ti), iridium (Ir), a 

o) , \?x^MBi) teXXf^stfy yttrium (Y), chrome (Cr), the zirconium (Zr), the 

(Mn)frbteZ>m£*)m$i£titz hafnium (Hf), a tantalum (Ta), cobalt (Co), 

4>&<£kl@0&S7C3£K:ov > > bismuth (Bi), and manganese (Mn). 

X<D^it^t<DfSi^Mit^}m^ When not performing the granulation which it 

<5o Z<D&i£fjfcik%<D¥-i%1iiL& mentions later, as for the average particle 

fiv ^i^^Sia^^SSr^Tfc)^ diameter of this mixed oxide, it is desirable that 

V^^HHcfiO. 01^10 iimUfc it is 0.01 to 10 micrometer, and it is more 

Z^htfR £IX. 0. 1— 5 \i mT? preferable that it is 0.1 to 5 micrometer. 

&5r£#J:!J#*U/\> 'ticfcth When not performing the granulation which it 

i^S^SSrfi'^^V^^, ig£ mentions later, if the average particle diameter 

SHfc^^¥^$i@#*0. OImhi of a mixed oxide is a up to 0.01 micrometer, 

fcMXl*i$£'Mfc&Z- } OB< . 10 m aggregation takes place easily, and if it exceeds 

m£3g x.5iriS'o b# l4^(STUx £ 10 micrometer, a miscibility will fall, moreover, it 

til* WL.&t£$t&fc$:'& : Z>Z.ht^ becomes difficult to obtain a precise sintered 

JilcftSo compact 
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[0036] [0036] 

±IS©jg^^^ft;^$:#5{^fcfc In obtaining the above-mentioned mixed oxide, 

oTfix ic^^^^fc^Jifc^M^ it can use the oxide about each component 

>"S/#i*(In) £±f£©8¥<fc!9il& (metallic element chosen from the indium (In) 

&irit£&&7Z%)\z~o\/^X<D%£ik and the above-mentioned group) except 

WkM, £M&&£> ?KS£fc$> oxygen, a chloride, an inorganic acid salt, a 

^Z^^WtLXRlb^^ttf-e hydroxide, etc. as a raw material base. 

££o #^H£f (D%k&\i99%U As for the purity of each raw material base, it is 

±T?*>5rWS#*U<.J:9»*L desirable that it is 99 % or more, more 

<f*99. 9%a±. 4#f£#£L<ti preferably, it is 99.9 % or more, most preferably, 

99. 99%glJuX*fo& 0 m^n<D it is 99.99 % or more. 

i&gaS99%7fciit-m, ®$&&S£ If the purity of a raw material base was 99 % 

fb^;!^ft£#5w£jasB3If£ft less, it became difficult to obtain a precise oxide 

ofctk Bttfci-«#Htett*S: sintered compact. 

^1"5IMlS*ft&#&#SwWS It becomes difficult to obtain the oxide sintered 

B3J8tlc<£<5 0 compact which has the target volume resistivity. 

[0037] [0037] 

#J$#<£^M^£LT$Hb$J$r In the case where an oxide is used as a base of 

ffiV^SSMHcfi* @ftjir-f3$&Efc each component raw material, it puts the 

<T>$—> ?yhTl&®bjtiZ)£y\Z powder of each oxide (base raw material) into 

&Wt{k9){%Elft)<DlR3i$:WilE mixing vessels, such as a 

jt-^OTK— /i^/V, i^nyK/v, predetermined-amount [ every ] ball mill, a jet 

/<— /VS/U^Jg-^fcAtK ^ mill, and a pearl mill, so that the target T1 of the 

tx?>$rilS&?ir # ^S^'t'5w<!:(c<t!9@ target composition may be obtained, it can 

fftti^dlo* ^bfe€r#5wtd 5 obtain the target mixed oxide by pulverizing and 

X£Z> 0 wC0££, $&^'&^<DI$ mixing these. 

FeS]fil~100&£^;&5#£LC J: 9 As for the time of pulverization and mixing, at 

#£L<li5~-50B£P^L #tc£f£ this time, 1 to 100 hours is desirable, more 

IXttlO— 50B^PpS]-C&3 o IBSfff] preferably, it is 5 to 50 hours, most preferably, it 

*WW»£W-h#lcfcDS is 10 to 50 hours. 

< % l00V$f$\$:%lz.Z>k1&$&}X It is not economical, if it is less than 1 hour, and 

t£b \ t&^iH -a *£tf>fflJE l£oV> mixing becomes inadequate easily and exceeds 

xmiittfflmtft^&.&m* 100 hours. 

#4LV\> There is no limitation special about the 

temperature at the time of pulverization and 



6/3/2005 



30/62 Copyright (C) 2005 The Thomson Corporation. 



JP9-209134-A 



^HOmsOW 



mixing. 

However, room temperature is desirable. 
[0038] [0038] 

iZtis &$Lft<0 : MWJ&b\sXlifcik Moreover, when using matter other than an 
4^^©4&ft£ffl^5©'nK: oxide as a base raw material of each 
tt* B&fJt't Z>%&tf£<D#—yyhT component, it pays the above-mentioned base 
l^#bti/6<t9(CHulB©^J^^ raw material to mixing vessels, such as a 
£M 5£ft<5o/£— i/znyh predetermined-amount every ball mill, a jet mill, 
A'$A'%r<D&'a$Hz\ and a pearl mill, and pulverization and after 
ixTife&^ig'a LT^-a Qfo&^tc mixing and obtaining a blend, it carries out the 
& Jc *3 tta-a^SMKJft U #&*t calcination of said blend, so that the target T1 of 
fc<S^|^?rmIia^^i^§S^(iiJ: the composition which it makes into the 
iXffi&1r5Zb\z£yB#}ki-Z> objective may be obtained, it can obtain the 
iSI'd &ik%$:&Z>^btfi~C$Z) 0 w target mixed oxide by pulverizing the obtained 
<Dk%(D{[i]fcM.&.i$£Tf calcination thing by the above-mentioned 
mti&J&fttoW&lzbX&tKWt mixing vessel etc. 

*3t800~- 1600 < C - C1— 100H$R{] Although the calcination temperature and 
* S £P£LV\, 800TC5tc?S^fc^l calcination time at this time are based also on 
^f®^ffiXti%J%ty<D%&ftM& the kind of base raw material, 1 to 100 hours is 
7£+#ktZ*)M<> leoo^^x. desirable at 800 - 1600 degrees C in general. 
&ti*ifcttl00#fn&1&&1ti§& If it was. less than 800 degrees C or less than 1 
\C}$3gMtyi l MffiLX%t^F<Dl8L hour, when thermal decomposition of a base 
zMfc^iiJ^JK&^o iOflPSU raw material becomes inadequate easily, and it 
V>^j^jaS*3<J:t5iS^^^fil0 exceeds 1600 degrees C or it exceeds 100 
00~1300 < Cl?2— 50&f?$Xfo hours, a base raw material sinters and a 
£ 0 coarsening of particles takes place easily. 

More preferable calcination temperature and 
calcination time are 2 to 50 hours at 1000 - 
1300 degrees C. 

[0039] [0039] 

±&Ltcfo%t-ffilfc%kWttl]£lX As for the calcination and pulverization 

tctl/^L^ {Sjil#jS:^^L"C#yt treatment mentioned above, at least 1 time is 

^^gHfc^l£o^Tf[{c{5$E' possible, it is good to perform a 

#HP££rfj5£v *5Hftfe9rfllalft caldnation/pulverization further about the mixed 
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fro"Ct>J:v\, £&ft<D^ oxide obtained by pulverizing a calcination thing 

&WkLXMik®)$:Rl V >T±i£b the number-of-times line of desired. 

fc^Si^-l&^^S^rtT^w^iCio Moreover, it is sufficient to obtain the target 

t\ @^£i~5j&^S£{fc^£{IK mixed oxide by performing the calcination and 

i>£b\ pulverization treatment mentioned above using 

an oxide as a base raw material of each 

component. 

[00401 [0040] 

^^(DM^^Oi^smtct^^^ Also as for the calcination temperature and 

{kffiXh£Mk&^^W>WbLX(D calcination time in the case of being an oxide as 

Mik!foX$>Z)^& <D$L$tWL$lio the case where the object of a calcination is a 

<fct^lR^^Rgt>^;te800~160 once obtained mixed oxide, or a base raw 

O^-Cl-lOO^raWSU^ 8 material, 1 to 100 hours is desirable at 800 - 

00t:5tc»*fcr±ll$IBMc«fCtt 1600 degrees C in general. 

nUPtQ^&ftMfr^-tftktZ*) If it was less than 800 degrees C or less than 1 

JK> 1600 < lC^:i@x.5^^fcfll hour, when thermal decomposition of a base 

00B£PfS]£:|B K.tzM^\c\tMWPt raw material becomes inadequate easily, and it 

t^^X^^O^^zit^^r) exceeds 1600 degrees C or it exceeds 100 

B<&5o <fc9#£bvMK^?aj£:fc hours, a base raw material sinters and a 

cfclMKj^RBfilOOO-' 1300^ coarsening of particles takes place easily. 

- C2^50^rfll?&So More preferable calcination temperature and 

calcination time are 2 to 50 hours at 1000 - 

1300 degrees C. 

[0041] [0041] 

$.tc\ @ tf)b'tZ>Wi'&Mik$)t±* Moreover, it can prepare the target mixed oxide 

±7&<D£5\zL,X%tcf&&Mik%l also granulating the rhixed oxide obtained as 

&$L%L'fZ>Z.biz£iX 1 b % &<5V^ mentioned above or by granulating the base 

\t&&jfr<D^$M&&&rfZ>z. t raw material of each component 

fcioT^K ffl^H't&^kfcXl* It can perform this granulation by conventional 

So Z.<DM%Lfe, *:7V— K9^ife methods, such as the spray-drying method. 

%?<D%feiz£*)TToZ.b&X%Z>o When performing a granulation by the 

l!k^%*7\/^Yy4f&X'ttoW> spray-drying method, it uses the solution which 

& left* wl%Z<D&&Wtikfy)bL< added binders, such as polyvinyl alcohol, to the 

i*^!&ty\Zr>^X<7)7kfe%i&tc aqueous solution about the above-mentioned 



6/3/2005 



32/62 Copyright (G) 2005 The Thomson Corporation. 



JP9-209134-A 



ttT/^=»— ^jStt^sj^sKyif^/V' mixed oxide or the above-mentioned base raw 

77^=1— /^(D; Ws?— £8SAn material, or the alcohol solution. 

Lfcg&££JB^5o W$L$k{%ft$t Granulation conditions change also with 

Sfr8tfg\ ^V^^OSlDiKJ; solution concentration and additional amounts 

ort>JI*5*s.j&«[*OTO*fc of a binder. 

100/zm, $f^L<fi5~ The average particle diameter of 1 to 100 

100 /zm x flSMcj^lXfilO^lO micrometer of a granulation substance, 

0 n m\Lt£%£.o\Zj$%1r £ 0 -© preferably it is 5 to 100 micrometer, it adjusts so 

3Mfcfrfr5£fclcJ:9jfc#>*'©il that it may be set to 10 to 100 micrometer most 

m&^ftm&Z&Wi-Z^ki^ preferably. 

W&%<D¥-ify1&& Although the fluidity of a molding time and filling 

j6U00Mm£ffix.5tfi£fl^©2ifE property are improvable by performing this 

S!j1£ J ^ft l t&aSiK , ia*i©^ granulation, when the average particle diameter 

§kti*tlb\ of a granulation substance exceeds 100 

micrometer, the fluidity of a molding time and 
filling property are bad, and there is no effect of 
a granulation. 

[0042] [0042] 

(2) fife^Ig (2) FORMATION PROCESS 

CL©I*S~(?fci % ±f2©®J|sfi^i!{ In advance of sintering, it forms the mixed oxide 

n-SMb^^ obtained in the above-mentioned raw-material 

ic^feSloTgffM^^tCfife^^ manufacture process in this process to a 

So fifc7£tt&3!ric7£> m&frtfL desired shape. 

ktttif£B, MEif$M^\L&0 A moulding, a casting, injection moulding, 

$T?^£# , 'C#3# S * ffl#t#5iiS© compaction, etc. can perform forming. 

i^V ^^ft£r#55x7i*?>tJCIP However, in obtaining a sintered compact with a 

(frf^SMcJE), HIPORtffliMc high relative density, it is desirable to form by 

BE) %£(D%fe'VlJQfc$LM-$*Z)Zb pressure by method, such as CIP (cold-space 

#»*U\ J£7£ft©^#f4*-- hydrostatic pressure) and HIP (hot hydrostatic 

VyYb\,xmW&W£1kk-rz> pressure). 

w£:jJ*T?£<5o izfc-s It can make the shape of a compact into various 

y^^/^7^3-/v, ^/IH?/Vp shapes suitable as a target. 

— 3j?y!7y^^ Moreover, it is sufficient to use the polyvinyl 

fflV^Tt>ctl/ N 0 fiJc^JEj^fllOkg alcohol, the methylcellulose, a poly wax, an 

/cm 2 —lOOt/cm 2 oleic acid, etc. for a forming assisting agent. 
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<> J:*)$J£L<JtlOOkg/cm 2 10kg/cm 2 -100t/cm 2 of a compacting pressure 

~100t/cm 2 T?S?5 0 ^fife?^ is desirable, more preferably, it is 100kg/cm 2 

BfPiimiO^lOB^a^t -100t/cm 2 . 

V\> j5K^JE^j^iOkg/cm 2 5fc Moreover, 10 minutes to 10 hours of a cycle 

ffi-?ibZm& J $ , J&,te8iffl&lO& time are desirable. 

%f&'Qfo£M'k fg*HSJ£ When the case where a compacting pressure is 

<DM<<^&ft&%Z^k&mM\z. under 10kg/cm 2 , and a cycle time are less than 

ft5„ 10 minutes, it becomes difficult to obtain a 

sintered compact with a high relative density. 

[00431 [0043] 

(3)&*£ia (3) SINTERING PROCESS 

Z.<DT%£Xi±^ ±IBOJ^&^X@ In this process, it sinters the molding acquired 

^#fcj£^#j£r#£^L"CSt'ffc;$) by the above-mentioned formation process, and 

$5^#£r#5o $sl£;£&£l/tl3: obtains an oxide sintered compact. 

HlPj^Jtg, sfryhTV;*^**, ^iE As the sintering method, HIP sintering, 

j&$j^£Tjl!ffli"5Ci£d s T?£5 hot-press sintering, normal-pressure sintering, 

S^Ftt^Bd^Wt^E^ etc. are applicable. 

j}W£LV\ #S;i£jSUnil200~ However, from the surface of economical 

1600 c C;&S#f£lX* >M£P£L<I3: efficiency, normal-pressure sintering is 

1250~1550 < C,JE^$f*t<li desirable. 

1300~1500 < C'Cfc5o 1200?C As for sintering temperature, 1200 - 1600 

Mffi~?tt-\~frte1&M s 85l%.% : fi1~ degrees C is desirable, more preferably, it is 

Z>Wiimm&&£%&^ktimM 1250 - 1550 degrees C, more preferably, it is 

fcfcfc, •SX^-y^Sr 1300 - 1500 degrees C. 

J6l/Ct> B $)i:1rZ)WW&ffiM%: Since it is difficult to obtain the oxide sintered 

^^5^bfej^^£#5^W 5 (B compact which has sufficient relative density if it 

li-?S>5o 1600 < C£jgx.5 is less than 1200 degrees C, even if it performs 

bWL$L<D-? ti#3ECB<&5 0 $s the annealing which it mentions later, it is 

i^^^ft^taSfct^^, 1 difficult to obtain oxide sintering which has the 

~50l$ra##£L<, cWftlfelX target volume resistivity. 

tt2~30B#F«ih #^$f*L<H:3 Moreover, if it exceeds 1600 degrees C, it will 

~20NF^"Cfc5o 1^fF^*^I'C(1 become easy to produce a gap of a 

j&^flS+^Kifrbtvf % 50B£PfU composition. 

&jgz.Z>h&$$}-et£\ f \ Although sintering time is based also on 

££#Mfi?5M£fcfiil^#ffl sintering temperature, 1 to 50 hours is 
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%^hho 3l7n#ffl^i:bT(i. desirable, more preferably, it is 2 to 30 hours, 
H 2 , CO^^itTctt^ most preferably, it is 3 to 20 hours. 
#S8^u At, N 2 ^(D^f^i^ff^ It is not economical, if it is less than 1 hour, and 
#ffl^^#tf bti&o sintering is not fully performed but exceeds 50 

hours. 

The atmosphere at the time of sintering is air or 
reducing environment. 

As reducing environment, inert-gas 
atmosphere, such as reducing gas atmosphere, 
such as H 2> methane, and CO, Ar, and N2, is 
mentioned. 

[0044] [0044] 

U±$lWV1tmWfflMXM % j£ When the volume resistivity of the oxide 

7£lg:fc<ktf Hj^Ig£^T# sintered compact obtained passing through the 

tzMi\^&&fc<nW^fcfo^& raw-material manufacture process 

5X 10~ 2 Q •cm£3g;tT^5^'a demonstrated above, the formation process, 
WTf^ift^ST^^-y and the sintering process is over 5*10* 2 

1M&^fo^Lt\z.^^ ftcfgfjg^L^ (Ohm).cm, a volume resistivity can obtain the 

#5X 10" 2 Q-cmJ^Ttf>l£fc$l oxide sintered compact of 5*1 0" 2 (Ohm).cm or 

%tffifc&ffiZ>Zt&V%Z)o less by performing the annealing process which 

it describes below. 

, [0045] [0045] 

- ANNEALING PROCESS 

-L|E<0$5ij$Ig In this process, when the volume resistivity of 

V^htitcWlikQfo'fitl&fcftfcffi the oxide sintered compact obtained in the 

J&£l^#5X10* 2 Q •cm£rl!x.T above-mentioned sintering process is over 

^^S#-&lc % SSE»ft**fe* 5*10 2 (Ohm).cm, it reduces that volume 

£^7L^3w£tecfcoT^<Df$:f| resistivity by reducing said oxide sintered 

J£}5t$&:ifi;T£ii:T, @ $}ki~Z> compact, it obtains the oxide sintered compact 

W>W&fc^%^tt&\k%Wfe which has the target volume resistivity. 

ffc£r#5o —Vl/fti^ An annealing is carried out to a under vacuum 

py fcyY7^^M%P%r<OP$* or reducing environment in reactors, such, as a 

"CK^Tl£fcfiiS7c#ffi^Ttt sintering furnace and a hot-press reducing 

frfrftSo m7t^m%tLXtt, furnace. 
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H 2 , CO%f<DM7t&jf As reducing environment, the atmosphere of 

* x Ar> N 2 ^<^??rlfe#*E># inert gas, such as reducing gas, such as H 2| 

ISfW^ff htl&o methane, and CO, Ar, and N 2> is mentioned. 

[0046] [0046] 

MQTKT^—V^y&fro^on' As for the annealing temperature in the case of 

©T^^-yy^jfiSf±200~100 performing an annealing to a under vacuum, 

OWfr$U>£!9#£b<M:200 200 - 1000 degrees C is desirable, more 

~700t^Mte#*L<tt200~ preferably, it is 200 - 700 degrees C, more 

500t;-e£>3o 200t:5jc^|T*H-h preferably, it is 200 - 500 degrees C. 

5MeS5c* s firfr;ii/i\ lOOOt^ If sufficient reduction is not performed if it is less 

mz-Z>k$t1£fc*<D'{>i/$J±M than 200 degrees C, but it exceeds 1000 

ffcft&5^f±MftlMt;*©#P degrees C, a sublimation of the indium oxide in 

^fiflx iffififc^i* tiSr^U-So T a sintered compact or a zincic-acid compound 

y^^^fil— 50Nrffld^ will take place, and it will produce a gap of a 

£L<, cfc9#3=L<te2— 308# composition. 

FSh Hf£&$L<fi3~20B#f!Sl~e As for annealing time, 1 to 50 hours is 

fo&o l^ffl&ffi^fe^ftteMyu desirable, more preferably, it is 2 to 30 hours, 

jJSfrfrivf* 50$$?$&MZ.Z)b%k more preferably, it is 3 to 20 hours. 

&&J-eft\t\ It is not economical if sufficient reduction is not 

performed if it is less than 1 hour, but it exceeds 

50 hours. 

[0047] [0047] 

l£tz^ 3l5£#ffl^TiCT^— Moreover, as for the annealing temperature in 

^£fr5S c^T^— y>^tfij£ the case of carrying out an annealing to 

f4200— lOOOtaW £L<* £9 reducing environment, 200 - 1000 degrees C is 

#£L<fi300'-1000 < t\ S(C desirable, more preferably, it is 300 - 1000 

$f^b<(4400~1000 c Ct?feSo degrees C, more preferably, it is 400 - 1000 

200r*^tt+#ftS^a^T degrees C. 

fejxi* , 1000 c C£rli!;i££llj& It is not economical if sufficient reduction is not 

#J*C#l \ T~— ] J ^BfFffJ li± performed if it is less than 200 degrees C, but it 

fE£[^{Cl~50f$PpSJ##£L exceeds 1000 degrees C. 

C «W#£L<f±2~30&3fjSh H As for annealing time, 1 to 50 hours is in the 

{£#£L<i23'^20B#fS"e£>5o same manner to the above desirable, more 

±^(DXo^LXT=-^}} y^Vtc preferably, it is 2 to 30 hours, more preferably, it 
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k7-— yv^lttK is 3 to 20 hours. 

tb^T-tW^^Sfe'fk'fSo Compared with annealing before, the color 

blackens the sintered compact after carrying out 
an annealing as mentioned above. 

[0048] [0048] 

nti^htcmnM^U, fife^X It can obtain the target T1 of this invention 

&to£Xfj&feT : U$:TT?Zk\c£ which it makes into the objective performing the 

9s £/cfi. l!ft^L/dS5^I©£ raw-material manufacture process and 

T?^ofc^(C^ll(::j&CTi:f£ formation process which were mentioned 

<DT~ — y^^X^SrtT^wirlcJ: above, and a sintering process, or by 

9, &&3kirZ>#>9&Vft<D#— tfyh performing the above-mentioned annealing 

Ti&Wb^k&X$Z> 0 zsr>9—tf process as required, after going to the sintering 

>yhTlli x tirfgfetfi^fcs x io~ 2 process mentioned above. 

Q •cm^T^fcSCl^d^ Since volume resistivities are 5*10" 2 (Ohm).cm 

xs<*y?yi/?feiz£<>XM$&$:fT or less, this target T1 is a thing which abnormal 

o^tDP—tfyhbLX^^tc^-a discharge is induced or a crack does not 

iCfc^S^^^P^^ 4xfd9#Jti produce easily, also when it uses as a target at 

#£Cfc9UC<V *C&3 0 $ the time of performing filming by the 

yhTllt^y— b directjlowing sputtering method. 

S^800Q/D— lOkQ/D Moreover, said target T1 is a target at which 

<b^WMW&%Wtfi*'*y#Vy sheet resistance can film-make the transparent 

?fe^mM$.X'*y?})yyfe%r electrically conductive film of 800 

<DX/<y?])yymK£'iX&feL (Ohm)/(SQUARE)-10k(Ohm)/(SQUARE) with 

XWt1S&'t : 5Z-k& vftfettf—Vyb stability by the sputtering methods, such as the 

X$>t> 0 directjlowing sputtering method and a 

high-frequency-sputtering method. 

[0049] [0049] 

#^£>;frj£ II icovvc Next, it demonstrates the method II of this 

ift93T£o #3&9J©;fr& II ft. ffl invention. 

i£Lfc«fc:)M. 4>*s$ &(ln) Wiik The method II of this invention, it mentioned 

%io&ZFpjo(Sn)$j&{k$)k* ^9 above, the raw-material manufacture process 

V (Ti) , -fU v^A(lr) , <iyb])$ which obtains the mixed oxide of an indium (In) 

-k(Y), ^pA(Cr), vvVn-^A oxide and a tin (Sn) oxide, and the oxide about 

(Zr) , ssy^fyj* (Hf ) , pls^/V at least 1 type of metallic element chosen from 
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(Ta), tf*-^*(B the group which is made up of titanium (71), 

Oisitf^^tf^MnJ^bfcS iridium (Ir), a yttrium (Y), chrome (Cr), the 

$t£*)m$l£]ritc'ptj:<ki>lU<D zirconium (Zr), the hafnium (Hf), a tantalum 

&M7t^fci^X<DMikyQt<D (Ta), cobalt (Co), bismuth (Bi), and manganese 

&&Wt<kVo$:'&2>m'&m$LXU (Mn) f the formation process which forms the 

t.wiUM^MlMX^htvft mixed oxide obtained in said raw-material 

S^^kft^fiSc^tSMll manufacture process, the sintering process 

nt\t&foMTMX®btitcJ&M which sinters the molding acquired by said 

*to*1k&1rZ>%t1fcTMk*^h formation process is included. 

[0050] [0050] 

II fi, m®mnJiUX%Z> Method II differs from the method I mentioned 

S£ffc#? ^ wVv^-k (In) $? above in that the mixed oxide which it obtains in 

ikffik^^ftUXVM&i&titc'J? a raw-material manufacture process contains 

&<£fclSi<£>&Jl7c3fKo^-C the tin (Sn) oxide other than an indium (In) 

(Dmt^Jt(Dm^(Sn)mt^} oxide and the oxide about at least 1 type of 

&1$A/Xb^&&Xm : &\stcjjfel metallic element chosen from the 

irJ^ftSd** Z.<Dj&$:f&\ift£ > H above-mentioned group. 

tfUMBlIg* ^nm^XXf^ If this point of view is excluded, a raw-material 

l&X&fc^ti^tiffii&Ltcjj&l manufacture process, a formation process, and 

k\*lWzlsXfft>ixZ>o Ufc^o a sintering process will each be performed like 

T> Iff tciz1)Ut>otz^ (Sn) g£{b the method I mentioned above. 

^{^ov^T(D^m?HPU<lft Therefore, it demonstrates only the newly 

WU IfctyWUTMiZtStfZiiltD added tin (Sn) oxide in detail here, it omits 

jS4?)t;MlI, $B*£lg about the detail of the other point of view in a 

te£lfi<&^izJ&\^XftoT~— ]) raw-material manufacture process and a 

ls#Jj&<DU%$K~o^X\i'£V& formation process, a sintering process, and the 

~f 5 0 annealing process that it performs as required. 

10051] [0051] 

II "Ci±, JglJftfaSljglCfc By Method II, it obtains the mixed oxide which 

V >k T±fE(^^(Sn)^fb#J5r^A> contains the above-mentioned tin (Sn) oxide in 

"CV S5iS^iHb^&f§5fr#"C£> the raw-material manufacture process. 

Si£;^-a k §&fbfe3r#5tCfo However, in obtaining said mixed oxide, to 

fcoTtt. >f^^A(in)^b#J everything but the base raw material of the 
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iz^^X<D^^^tDXXf±U(D oxide about at least 1 type of metallic element 

&£VMVl£i?itc'P?J:<khiM(D chosen from the base raw material about an 

&M7c^lco^T<P$Hfc$!itf)^ indium (In) oxide, and the above-mentioned 

JR»0<&»t,«(Sn)fcol^T© group 

$Hfc;$h %L{kW)y tKSI It uses an oxide, a chloride, an inorganic add 

ifc#j3££r ififB&o (Sn) g£{t:$3<D salt, a hydroxide, etc. about a tin (Sn) as a base 

B^WkLXHl V\ @ raw material of said tin (Sn) oxide, it each uses 

$L<D$— ^KT2##kix<5<fc9 these base raw materials a predetermined 

\zztib<D$$M ty&Zti^tiffl amount every so that the target T2 of the target 

5^S<3o^ffli"6o 3? i& II t£$> composition may be obtained. 

v^T^ffli"5^^M^^S^S Also in the method I mentioned above, since it 

fi* fft^Lfc;fri!fcI{£:teft5£lR)C is the same, as for the purity of each base raw 

M&frh99%&±X~hZ>Zkim material which it uses in Method II, it is 

£L<,cfc9#£L<fi99. 9%W desirable that it is 99 % or more, more 

_b> 4£(c£PilXf499. 99%£A± preferably, it is 99.9 % or more, most preferably, 

i?fc£ 0 it is 99.99 % or more. 

[0052] [0052] 

mWmMHUs &fcXU&&tf When the volume resistivity of the oxide 

fa&TM&feXWzMiktfoWfc sintered compact obtained passing through the 

{£<Dft$gjg;£i^a$5XlO" 2 Q*c raw-material manufacture process, the 

m£|8;tTV N 5SHHcf£. SftifcL formation process, and the sintering process is 

1t%m\Z&tfZ>tmWCsT~— over 5*10- 2 (Ohm).cm, in the method I 

y^^XStrfTpwirlci^^^S mentioned above, a volume resistivity can 

^^d*5xiO" 2 Q*cmgAT£>& obtain the oxide sintered compact of 5*10* 2 

ikyo%£Wft$:&Z>ZLk&X%Z)o £ (Ohm).cm or less by performing an annealing 

<DT^—])>^XUtt, process similarly. 

tf£kffl1&\£LX?T0Zk&X% In Method I, it can perform this annealing 

5 0 . process similarly. 

[0053] [0053] 

^•f^Igjoii; It can obtain the target T2 of this invention 

jfeH£Ji%k%;?T??Lkl££V) s which it makes into the objective performing a 

ft* ^^X^£^frofct£{Cjft raw-material manufacture process, a formation 

i?lcj£CT±f2tf>7— — ] Jy?X process, and a sintering process or by 

M&'fio^kKS:*) ^ Btf}k-f%# performing the above-mentioned annealing 
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%$M<Df— yyhT2$:'&Z)Zt& process as required, after going to a sintering 

w©^-y^hT2tt % Mi/fc process. 

L*:^— yyhTliia«lc#:8(» Since volume resistivities are 5 # 10* 2 (Ohm).cm 

#l^#5X 10~ 2 Q •cmJ^T'C&S or less like the target T1 mentioned above, this 

^bfrb. ttift^'^^y^jfclc target T2 is a thing which abnormal discharge is 

ctoTSS^^tf bV&)9~ J fvYk induced or a crack does not produce easily, also 

LTffltofcii^K:t>ft##EjO* when it uses as a target at the time of 

R36$*bfc9f!lti^Cfc9LlC< performing filming by the direct Jlowing 

t>t>Ot?*>5o sputtering method. 

KT2fi. h©5L^800Q/D Moreover, said target T2 is a target at which 

~10kQ /n<oW^%%M&% sheet resistance can film-make the transparent 

ffix/tyfyyyfe^MMfcxs* electrically conductive film of 800 

^y^jfe^O^<^yy/jSfe (Ohm)/(SQUARE)-10k(Ohm)/(SQUARE) with 

\z£iX i gfeLXMi1Sg1~Z>^h& stability by the sputtering methods, such as the 

rJW«£^— ^yKCJWSo directjlowing sputtering method and a 

high-frequency-sputtering method. 

[0054] [0054] 

[HS&0J] [EXAMPLES] 

KT, ^^^^HJfe^Jicov^X Hereafter, it demonstrates the Example of this 

fft^i"£o invention. 

immmi] [example 1] 

(l)lKft®lttl (1) MANUFACTURE OF RAW MATERIAL 

Slfc^i-JSteU jWA99. 8% As shown in Table 1, it puts these into the pot 

(D&itJyi/V&il^O^ffiM made from a polyimide with ethanol and an 

(W-tyftL&l tim)268gb$L&9 alumina ball, using 268g (average particle 

9. 5%©Rffc^V(Ti0 2 )&5fc diameter of 1 micrometer) of indium-oxide 

WQi^l*m)32gk&&lRft (Ir^Cb) powders of 99.8% of purity, and 32g 

il/CffiV\ Zti^^^/^-A^iS (average particle diameter of 1 micrometer) of 

£1fT/\'^1-tf—si'k&\ztf})45. titanium-oxide (T1O2) powders of 99.5% of purity 

KtS^K^hlcA^^M^^/v^yV as a base raw material, it mixed with the 

•C2B$Ff9iII'a Ufc 0 %hiitc%& epicyclic ball mill for 2 hours. 

lOOO'C'C After carrying out the calcination of the obtained 

5B$fS1{£$£Lfc^L #bftfc$§Efc mixed-powder at 1000 degrees C among air 
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^SrSt*^/— /^iSXXfTJ^ atmosphere for 5 hours, it puts the obtained 

-t /i/fc*fc«Ky>f5K8bK:yJ* baking products into the pot made from a 

f;iAft N iK£#— yi^V'"C2B$BI1 polyimide with ethanol and an alumina ball 

^^L/Co ±T&<D£oi£LX^t> again, the epicyclic ball mill pulverized for 2 

thldfomZ-fcttfyV-^TJ^ hours. 

^-/I'&WittoLs iS^a *rf It adds water and the polyvinyl alcohol to the 

l^~Ky^ir^-"C3§*tbT. >f l/i/ powder obtained as mentioned above, after 

y&Mikyob^fy&ikfytbfrtD mixing, it granulates, by a spray dryer, it 

&5¥^&1£l0^m<D^£B&rts obtained the mixed oxide with an average 

4&£r^tfco particle diameter of 10 micrometer which is 

made up of an indium oxide and a titanium 

oxide. 

[0055J [0055] 

{2)$m (2) FORMING 

±|B<D^^^{t;^^^cSr^^^ It puts the above-mentioned mixed-oxide 

Ati\ &^y^x$Mti&\ziii910 powder into a metallic mould, after a 

Okg/cm 2 <DELJ)-T*^*M$M$: metallic-mould press-molding machine 

ffotz&s ?nF^#^cJEEy^fijc^ performs preforming by the. pressure of 

4t/cm 2 cDJEE^/'CJE^fkL 100kg/cm 2 , it carries out compression by the 

"C> l'lVfS i?£5. 3m pressure of 4t/cm 2 by a cold isostatic press 

m<DB$LWi$:g.-fZ>tfSL : l&yo£:% molding machine, it acquired the diameter of 



tCo .4.1 inches, and the molding which presents the 

disk shape of thickness 5.3 mm. 

[0056] [0056] 
(3)ft!£ (3) SINTERING 



±IB^fiici^^5r^ig^(cAti, It puts the above-mentioned molding into a 

1500 ( t'C4B£fBl?£ sintering furnace, it carries out normal-pressure 

JEgySLT. g£{fc^^££ft£# sintering at 1500 degrees C among air 

tc 0 #CfC. Z<D$kikV9%£ft#<D%; atmosphere for 4 hours, it obtained the oxide 

®W^£fro-0?:0;*;#££lE@ sintered compact. 

441/ J- > fl££5mmi:L* ^LtUcJ: Next, it performs a surface polishing of this 

o"C @ &)b-f'Z)MikV9%tffiifcfrt> oxide sintered compact, and let that size be the 

tf yh{faft&f&95%;# diameter of 4 inches, and thickness 5 mm, the 

^y^hTl(Dlo)$:?#fCo -blE© target which is made up of an oxide sintered 
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^-yyM^20mm x 40mm x compact which it makes into the objective by 

5mm<Dx*ht°-;*£^i9ffiU this (relative-density 95%;) 

* <Dfcm&fc&£VQitib*fe\z£ It obtained one of the targets T1. 

9$)£Lfc 0 ro-r^htf— It cuts out a 20 mm * 40 mm * 5 mm test piece 

*£rfflv>T, ir^z3 — fc^pi^ from the above-mentioned target, it measured 

(W) SS£>SPS - 1 500 VRSrffl V > the volume resistivity by the four probe method. 

tc\CVft%x(WM&'*7yX-?& Moreover, it conducted that component 

%$%ftft)\Z.MZ<Dmj&b1fi analyses using this test piece by the ICP 

£frv\ ^(D^^z^<i^X^y analysis (inductively-coupled-plasma emission 

i?VMln)(Dm^l£ln/(ln+T spectral analysis) using SPS-1500VR made 

i)i$£T$^?>'(Ti)<D]%' : fttTi from a Seiko Instruments Inc., and required for 

/(In+Ti)£2ft#>/c e Ztib<D& atomic-ratio ln/(ln+Ti) of an indium (In), and 

$k%%i2\z.7Flr & atomic-ratio Ti/(ln+Ti) of titanium (Tl) based on 

this result. 

These results are shown in Table 2. 

I0057J [0057] 

(4) f—tfybnm&^m (4) LIFE TEST OF TARGET 

±iE(l)~(3)tl^(£LTii:^ It produces the target which is made up of a 

J?$5mmOR^^SrS diameter of 4 inches, and an oxide sintered 
^%^ikfy)%&&fcti*bt£Z)$-' compact which presents the disk shape of 

^£f£StU w<D*-^h£ffl thickness 5 mm like said (1)-(3), it performed 
\*^X<r>Wfk-*y directjlowing magnetron sputtering using this 

Vtf%$—VyY^lM%.f)'oW/c target on condition of target impression 

m 2 ^^{^'C^j^lOO^FfltT electric-power 5W/cm 2 for continuous 100 

v\ Z<DWzi$tfZ>g:1%tlLM<Da% hours, and observed the existence of induction 

ftO^M&XW— tfy Y<D%%\, of the abnormal discharge in during this period, 

(D^U&W.&VtZo Z<Dt%, 9— and the existence of the crack of a target. 

tfyb<D/<y5rl/#7l'^b£l>X At this time, it used the indium metal as a 

l4^U£>t><P£:fflV\ i&l/*T4l/ bonding material using the copper thing as a 

fttkVXtt'O'W^&m&Rl backing plate of a target. 

V^5: 0 ft:Jo. !&1fc1foW><Dffi : %:<D : fi In addition, it observed the existence of 

&§fl^>v<— otr^.— hfr induction of abnormal discharge by 

ki^t^Wll^bfco £fc. visual-observation from the view port of a 

?yt<Dmti<D%Mte. chamber. 

&Wift&titc%k&\Ci$*:<DU& Moreover, the existence of the crack of a target 
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|c^— ^h&S^i&jlEL, carries out the visual inspection of the target 

ttft#R££ixfta*ofcl§'&fc: immediately after that, when abnormal 

ti^-fo&gk&lz?— y^hSrBft discharge is induced, when abnormal discharge 

t£2EUC. WWti'Z>i><DhLti 0 w is not induced, it carries out the visual 

ti^>©5^^:^:^3{c^i" 0 inspection of the target after a life test, it shall 

check. 

These results are shown in Table 3. 

[0058] [0058] 

(5)SW#*R©ftfl& (5) FILMING OF TRANSPARENT 

±E(l)M3)fcEI«fcLTia« ELECTRICALLY CONDUCTIVE FILM 

J?£5mm(Dflj£:tfc£rJi It produces the target (one of the targets T1) 

"t*5 Mikyoi&ffifcfrbft&f^-tf which is made up of a diameter of 4 inches, and 

yY(Z—tfyYTMDli)$:{'E% an oxide sintered compact which presents the 

U w©*— y ^hSrffi V TIB* disk shape of thickness 5 mm like said (1 M3), it 

{^(DilC^-v^^hn^^^y^y^ film-made the transparent electrically 

^{C<fc9* 5cm x 5cm ($t) x conductive film of 15 nm of film thickness by the 

1mm (J¥£) <dX^(DMT/^]) direct_flowing magnetron sputtering of the 

i37*(^— ^ thiS £># 705 following conditions using this target on the 5 

9)±{dJ^J?15nmtf>@PJ3^1i^ cm (length) * 5 cm (width) * 1 mm (thickness) 

£rl^L/Co alkali free glass (Coming Incorporated 7059 

[#])ofasize. 

[0059] [0059] 

*J*v9 x ys#Wk :HS Sputtering apparatus : HSM552 (made by 

M552 {%WW(m W) ft) Shimadzu Corp.) 

Z^-tfyY^AX : Oft Target size : The diameter of 4 inches, 

&4W>^, 5mm thickness 5 mm 

Wi^M^ : Discharge form 

MM^y^Yvis Direct_flowing magnetron 

WiWMM : Discharging current : 0.2A 

0. 2A Background pressure 5*1 O^Pa 

/<y?Jf7$isVHiJ] :5X Introductory gas (atmosphere gas): 97-vol% 

lO^Pa Ar+3-vol%02 mixed gas 

^A#*(#ffi^#*):97 Gasflowrate :10SCCM 
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: - r: " ::?: - : y : •"• :r ^ 



vol%Ar+3vol%0 2 



#*SEi; :1 
OSCCM 

^l^/^JBE* :2 Pre sputter pressure 2*1 0" 1 Pa 
xiO* 1 Pa Pre sputter time : 5 minutes 

yisxs<y<?&fffl :5 Sputtering pressure 2*10" 1 Pa 
jfr Sputtering time : 10 seconds 

X/<*,f>])yyj£t) :2X 
lO" 1 Pa 

*/<y*!/y^B$ffl :10 
*S> • 

3&&?!Lg : Substrate temperature : room 

HiH temperature 

[0060] [0060] 



±j$<0^b{4 : 'X?#bttyt^^^l^ It required for the sheet resistance and specific 

UHlcol^T, ^rWv'— hfeiJUoJ: resistance about the transparent electrically 

TJ ? itJ&J/t£rjft#>;fc 0 conductive film obtained on condition of the 

$r^3{c^fa-f So fc*5» above-mentioned. 

^^CD^J? tt^a— ytb^WDE It writes together these results to Table 3. 

' KTAK3030&J8 v^tttfjfelc In addition, it measures the film thickness of a 

<fc9ll!lS£L, -t^iX— hi&fcifiiH transparent electrically conductive film with the 

^fflMb&Konl^^FP&ffl^ stylus method using DEKTAK3030 made from 

fcEStS-f-ftlcJ^Sy^U -5rOJt Sulon, it measures the sheet resistance by the 

JgStfiv'— M&fctfcl^&^U^ four probe method using Loresta FP by 

ZtizXr)W-tiiVti 0 £t>K* ±fe Mitsubishi Petrochemical Co., Ltd., it computed 

©S^^^^lCov^T. X^'P the specific resistance by multiplying film 

fcioV>T130 < C, 4OOB£P0©& thickness to sheet resistance. 

f$©W$f£lfc£frV\ j&S&BflE> Furthermore, about the above-mentioned 

hJ&ftRo I£*t1-5t&§^£© transparent electrically conductive film, it 

is— ht&tn.R<OH$. R/Ro performed the heat test of the conditions of for 

tz 0 w©^^&^3fc:#i£ , 1~-5 0 400 hours at 130 degrees C into atmospheric 

air, and required value R/Ro of sheet 
resistance R after the test with respect to sheet 
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resistance Ro before a test. 

It writes together this result to Table 3. 

I0061J [0061] 

HJfi«2^^««14 Example 2- Example 14 

^M^tLX^: 1 co^rffi Except having used what is shown in Table 1 as 

^^c^^fiHSS^JKl) — (3) t a base raw material, it performed manufacture 

\plffi\Z.LXI&ty<DW!&s of a raw material, forming, and sintering like 

Xfitikti&ffoXs HJ£#y&tc@ Example 1 (1)-(3), and obtained a total (one of 

ffib^&ffltik$}]<fcffifcfrbti:Z># the targets T1) of every two targets which are 

ffyV ^yKTKDlo) £ made up of an oxide sintered compact which it 

tt2#ti*o#fc 0 @wtit>tf>^— makes into the objective for every Example. 

y^McoV^T, nm®mK2& DOUBLE-CIRCLE 

<D#— &yhy'hV>—%£:Hi^X About these targets, it conducts a measurement 

^(DfcffiiS&i^CDMfetokXfB. and component analyses of the volume 

&ftft%%1fcty\lbW[ j 8kfc\sXft resistivity like Example 1 using one side of the 

V\ ^fr^—y^h^rffiV^T-?: targets of two sheets for every Example, it 

<D0<fo&&&£Tfi%&?—ffvh performs filming of the transparent electrically 

Srffl V ^TcD^Bj^®i^§^£r conductive film using the life test and said target 

%1foWl{4)itf±l±(5)k&lW£l, like Example 1 (4) or (5) using the target of 

"CfrV\ HMx &MWMWL^fc another side, furthermore, about each 

^^Xtimifo&\lX#$>1tkmC transparent electrically conductive film, it 

^B&lfet&tyllkfflfflclsX&lto searched for the same item as having required 

fc 0 ZtibiDl&Zk&mztltltmz in Example 1 like Example! 

l£?F'i~o These results are shown in Table 2 or 3. 

[0062] [0062] 

H^J15 • Example 15 

^^•$&#&3£:*:7V— Except having each excluded a calcination and 

— -CcDit^^a^r-en^ti^ V * pulverization treatment, and the granulation in a 

fc^kgkftfe^lfetyllfr) ^(3)k spray dryer, it performed manufacture of a raw 

fflffizLXM^OfffiM* $Mio& material, forming, and sintering like Example 1 

^£tTo-C, a &}k-f iWtit (1)-(3), and obtained a total (one of the targets 

^Wfefcti^htzZ)?— ffyHf— T1) of two targets which are made up of an 

y^KTimo) ?:tf 2tfc^c tf w oxide sintered compact which it makes into the 

tib<D#— ?yh<Doh<D— Jj&m objective. 
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i/^"C-€-(^)^^fe^t^©S!jfeio<t It conducted a measurement and component 

Tf%LfiLfttir&l£1&WlkWtf&\£l' analyses of the volume resistivity like Example 

TfrV\ ttL$f<D'?~ yyh£rfflv> 1 using one side of these targets, performed 

■C-tOSHHUfcJS J: U 5 ^ filming of the transparent electrically conductive 

?'yh%Rl\<^X<D&W&Mll&<D$L film using the life test and said target like 

m&nt&W 1 (4) iztctt (5) kf»l Example 1 (4) or (5) using the target of another 

£8 {CL"CfTV\ Hlc> %kPMM^fl& side, and searched for the same item as having 

\d^Xitmifo&ll-e##>t£hm required in Example 1 like Example 1 about the 

S £HJ&0!l 1 iPH{CL-Ofc transparent electrically conductive film further. 

«>fc„ ^tte>Wi^^Sr^2*yttt These results are shown in Table 2 or 3. 

[0063J [0063] 

Example 16 

^f^M.&t:1200X:tVtcU^ti Except having made sintering temperature into 

(1) ~ (3) kffl&fcLX 1200 degrees C, it performed manufacture of a 

M&WfflM. l&J&&£Xf%£%g$: raw material, forming, and sintering like 

fTV\^&SfelcJE£*&l£jF* Example 1 (1)-(3), and by heat-processing at 

fflV>TK^4 1 950 < C-C2^^fl 950 degrees C among a vacuum for 2 hours 

MS-f 5't{cJ;l9T— — yv^^r using a vacuum sintering furnace further after 

tTo"C Sftf£i~3Efe{ls4J9&il£fr sintering, it performed the annealing and 

PyHf— VvVTX obtained a total (one of the targets T1) of two 

©lo)£rft-2#tf§fc 0 ZM£><T>9 targets which are made up of an oxide sintered 

— f yY(T>r>^><r>~ jj&ffl V^T-t compact which it makes into the objective. 

tDfcffife$i^(D®l'fe&&XfB.f& 14 conducted a measurement and component 

##r£r^ill0il 1 k f&\Wz.LXfi analyses of the volume resistivity like Example 

V\ %.~)5<r>^— ^yh&fflwc-?- 1 using one side of these targets, performed 

<D0fit1&Wl&£Tf^ l&.9—>f vY filming of the transparent electrically conductive 

^m^X<Dmm^nM<Dm.m: film using the life test and said target like 

(4) &fcli(5) kmmcL Example 1 (4) or (5) using the target of another 

"Cfr l> \ 3tt£% i§l£l3£liIH£oi ^ side, and searched for the same item as having 

Xt3.M1fc&llX$.tbtckmX2M.n required in Example 1 like Example 1 about the 

&Mt&&llkfp\ i i£liCLX&ibt£o transparent electrically conductive film further. 

^tit><D&g;&%:2%.tcft%i3\z These results are shown in Table 2 or 3. 



6/3/2005 



46/62 Copyright (C) 2005 The Thomson Corporation. 



JP9-209134-A 



'THOJVflSOtsI 



'[0064] [0064] 

HS60II17 Example 17 

$tl\Z7F-f£?K, $^99. 8% Be shown in Table 1, indium oxide of 99.8% of 

(DMitJyW J* (ln 2 0 3 ) MM purity 

(¥-i$m.m iim)250gk&&9 (I nzOg) Powder 

9. 5%(OWtit^>' (T1O2) (Average particle diameter of 1 micrometer) 20g 

(W-Qffi&l (i m) 20g£$iiSi99. (average particle diameter of 1 micrometer) of 

5%©&{fcfg(Sn0 2 ) titanium-oxide (TiOj) powders of 250g and 

%L&1 ju m) 30g££iif I^^bf 99.5% of purity, the tin-oxide (SnC>2) powder of 

^\ffifiHife#ll(l)~(3)«t 99.5% of purity 

l^t£f£L"CJ^&<£>il$L fifc^ioJ: (Average particle diameter of 1. micrometer) 

■^i^^ot, @ ftjk-t&Wtik Using 30g as a base raw material, others 
$J$E^ffc;Nb#3^— • performed manufacture of a raw material, 

^yht2©lo)«:Sr-2##fc.r. forming, and sintering like Example 1 (1)-(3), 
tiP>tf>*— {rVh£>:j*><D— and obtained a total (one of the targets T2) of 

\/^X4:<Dfc%MtetfL&<Dmfei$£. two targets which are made up of an oxide 

W$#*?£HJS#ll£l^!lcL sintered compact which it makes into the 

-C*tV\ f&#<P#— $VH8:/Bv* objective. 

X%:<D0-foi&%fci3£tf^n£#~- It conducted a measurement and component 

^yhi:B^ s X<D^MMMIM:(OU analyses of the volume resistivity like Example 

!&&%1&&ll(4)&tcf±(5)kffl 1 using one side of these targets, performed 

ffiiCLXff V\ 3t*C iSf^llJIl filming of the transparent electrically conductive 

{co^Tttlllfe#Jl?Jfc*fci:l^ film using the life test and said target like 

U^g&liJSfllltPfiSlJlL-Ofc Example 1 (4) or (5) using the target of another 

tbtCo Ziiib<nf&7k$:%. 2%.tz tt side, and searched for the same item as having 

^3lC7Fi~„ required in Example 1 like Example 1 about the 

transparent electrically conductive film further. 

These results are shown in Table 2 or 3. 

[0065] [0065] 

tt§£#Jl Comparative Example 1 

%lK7Fir&o\zMik4yi'$J>.(l As shown in Table 1, using that whose purity is 

4 n 2 O3)$&*£l/t$igl:#90. 5% 90.5% as an indium-oxide (In^) powder, 

tf>t>£>$f$V\ 1&t£M1foffll(l) others performed manufacture of a raw 

~(3)£fRj#(CL"0^tf>18SS! % material, forming, and sintering like Example 1 

&]&&&Tfm&$:ft'?X^ fflt (1)-(3). and obtained a total of two targets which 
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fo%i&fcfrht£h#*-yyV$:%\2 are made up of an oxide sintered compact. 

tfe#fc 0 ZLM><n#—tfyY<Obh When a measurement and component analyses 

tf>— #£fflV N T^©ftf||££t^ of the volume resistivity were conducted like 

<DWfe-b&XfU&ft%x*%1fo&\ Example 1 using one side of these targets, the 

It^l^izLX^jotzt^b. %2 volume resistivity was a thing besides the 

iCTjk-tiib fcftStJ&ftt^ 5 ^^ limited range of this invention as shown in Table 

W©KJt*&Hft©fc©t»ofc D 2. 

&&tetfLm<D$Hfe&%:te£XfB The measurement_result and 

fiSc^^f^^?r^2(C^^ 0 £fc> component-analyses result of a volume 

fa'fitDt— ^yh^M^X^(D0 resistivity are shown in Table 2. 

^^^^siU^^?*- y^KSrffl Moreover, it performed filming of the 

^TO^^^ffi^<7)$i^$r||Jfe transparent electrically conductive film using the 

091 (4) £fcfi(5) t mmzlXft life test and said target like Example 1 (4) or (5) 

v\ S9fl^fEI^{£oi^-Cf±^K£ using the target of another side, and searched 

MlX^^tct^^Bir^MW for the same item as having required in 

Ikffl&fcLX&tbtZo Z.fahV>& Example 1 like Example 1 about the transparent 

^Sr^3{c^-f" 0 electrically conductive film. 

These results are shown in Table 3. 

[0066] [0066] 

fcfc$fc0!l2 Comparative Example 2 

&£^££r800t;£Lfc&fttt: Except having made sintering temperature into 

HJS0y 1 (1) ~~ (3) bWlWzVX 800 degrees C, it performed manufacture of a 

fifi^tf)!^ $k tfLJ&$S&TfffiMi& raw material, forming, and sintering like 

froT. lfcfc#^*§#3&*MtS* Example 1 (1M3). and obtained a total of two 

w -^^h$rtf-2tfc#/Co Z.t\,t><D& targets which are made up of an oxide sintered 

— ffyhOttO— JSteMV^XZ: compact 

<Dfcl&fcfo^<DM1£te&Tf$L$L When a measurement and component analyses 

ft$t&M$i$llhfp\fflzl,Xft'2 of the volume resistivity were conducted like 

±12<P£5{£l/t#fcJ r Example 1 using one side of these targets, 

— tfyhl£-£<DliBtt$5f&&75% since the relative density was as low as 75% 

(&2M)&ttV^&d»E>, ^2{C (refer to Table 2), the volume resistivity of the 

7F-f£o {cftSSJa^^^W target obtained as mentioned above was a thing 

©RS^$5ffl^^>t>©l?feofco ft besides the limited range of this invention as 

»«0l*©»J££**5 *tf fififc shown in Table 2. 

^^f^^?:^2fc^i" 0 ^fc.ftfe The measurement_result and 
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^T©^— y^h^rffll/^T-?:©^^ component-analyses result of a volume 

SWMsitf SB**— ^HSrffl V> resistivity are shown in Table 2. 

T©SPj2f^^(Z)$i^llJ&^J Moreover, it performed filming of the 

1 (4) (5) bfflWzLXTf transparent electrically conductive film using the 

V\ M^il^iCo^TfillJfc life test and said target like Example 1 (4) or (5) 

MlX*#$>tckfpl 1 Ci%& £HiS#J using the target of another side, and searched 

l£l^(CLT#ftfco ^tih<Dffi for the same item as having required in 

££:S3lv:^i% Example 1 like Example 1 about the transparent 

electrically conductive film. 

These results are shown in Table 3. 

[0067] [0067] 

it3$#IJ3 Comparative Example 3 

&UZ7Fi- XyfoWtfc'OWMl It sets the amount of the indium-oxide (ln 2 03) 

J12O3) $3fccD^ffiil£298g<!:U powder used to 298g as shown in Table 1 , and it 

fri*H&ik*?-$Z/(Ti02)1lft3i<D sets the amount of the titanium-oxide (Ti0 2 ) 

&Ri1k$:2gbL > ftilfi|li£#Jl powder used to 2g, others performed 

(1) — (3)i|p]^l(CbTl^^©iS manufacture of a raw material, forming, and 

Us /&^tecfctfl^£*ToT, M sintering like Example 1 (1)-(3), and obtained a 

te^^^fo^&S:?— ff yhte total of two targets which are made up of an 

lH*2#:#fCp Ztlb<D#~-tfyh<D oxide sintered compact. 

5*>0>— #&ffl\t^X^<D{$$kfctfi When a measurement and component analyses 

&<DMfete£Xf$&J$.ftVt$:M1fo of the volume resistivity were conducted like 

W l£[^$elcl/Cfr itcbZ.h^ M Example 1 using one side of these targets, as 

2 iCT^-f JhIEtf><fc?{;iL*C shown in Table 2, the atomic ratio of a volume 

#fc*— y^hfiffclS^ft^iioJ: resistivity and titanium (Ti) of both the targets 

Xf^?>(Ti)<Dj&Tittf&K& obtained as mentioned above was a thing 

^^(D^t^^M^(Oh(OXho besides the limited range of this invention. 

tc 0 (^^Jft^^^iBJ^^^joJ: The measurement_result and 

Tf&&ftVr1&%:$:%t2iC7F't o £ component-analyses result of a volume 

fc, ftiL*©*— h£/B l^T-t resistivity are shown in Table 2. 

■©iW&WifcfcitfStt*— fyY Moreover, it performed filming of the 

£\E \^X<oW^%%M:^>%^: transparent electrically conductive film using the 

HJ£#Jl (4) tfcfi (5) hWSk\z\, life test and said target like Example 1 (4) or (5) 

TfrV\ SK^SMtCov^TfJ using the target of another side, and searched 

H^Jl^fefcil^lD^i^rll for the same item as having required in 
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Example 1 like Example 1 about the transparent 
electrically conductive film. 
These results are shown in Table 3. 



[00681 [0068] 

Jt$fc#j4 Comparative Example 4 

M 1 d^i~cfc5 iz.Wtfc<Oi?$& (I It sets the amount of the indium-oxide (1^03) 

n 2 0 3 )$&^M£ffl 4£l 91girU powder used to 191 g as shown in Table 1, and it 

frL&ik^f>(Ti0 2 )ffiM<0 sets the amount of the titanium-oxide (Ti0 2 ) 

&Mi&109gkl^ttlfe^1fc&ll powder used to 109g, others performed 

(1)~(3) t^i^\CL,X^^(DM manufacture of a raw material, forming, and 

$L &j8&£Tf1t&£t:ftoX* m sintering like Example 1 (1)-(3), and obtained a 

iktyffiMfofrlbtt?— fyY*: total of two targets which are made up of an 

ff2^#yt 0 Z3hhV>#— VyV<D oxide sintered compact 

^Tirffl V ^X^iftfoW&fii When a measurement and component analyses 

^<DMfejd£Xfjf&f&ft$t%MM of the volume resistivity were conducted like 

ty\lb I^IK fcLTfrofc^^ ^ Example 1 using one side of these targets, as 

2{Ctf^ £?lz % -k%L<D£y\£LX shown in Table 2, the atomic ratio of titanium 

%tc?— ^i/hti^>(Ti)(D^ (Tl) of the target obtained as mentioned above 

Tlk&*ftW<D$$Lmi&mft<Dh was a thing besides the limited range of this 

cD-efeofc 0 fctttt&;4*<Z>8t|£ invention. 

ffe&io£Xff[&&fttit%£W:$:%i2 The measurementjresult and 

{^tf^ 0 flfe^^— y^/h^r component-analyses . result of a volume 

M 1 ^XZtDm-fo&Wl&XXt^® resistivity are shown in Table 2. 

#—VyY*R\i^X<DWi\MWM Moreover, it performed filming of the 

(DMB&'MM&l 1 (4) £fcfi (5) transparent electrically conductive film using the 

£|pHKlcl/CfrV\ SH&mtc life test and said target like Example 1 (4) or (5) 

i^Xtt%1&miX##>1tbfflK. using the target of another side, and searched 

^B^MMltm^cLX^ for the same item as having required in 

fc 0 Z.frh<D&%&M3\Z7Flr o Example 1 like Example 1 about the transparent 

electrically conductive film. 

These results are shown in Table 3. 

[00691 [0069] 

[^1] [TABLE 1] 
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Table 1 
(by column) 
Example 1 
Example 2 
Example 3 
Example 4 
Example 5 
Example 6 
Example 7 
Example 8 
Example 9 
Example 10 
Example 11 
Example 12 
Example 13 
Example 14 
Example 15 
Example 16 
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Example 17 

Comparative Example 1 
Comparative Example 2 
Comparative Example 3 

Base raw material 
Indium-oxide powder 
The amount used (g) 
Purity (%) 
Tin-oxide powder 
The amount used (g) 
Purity (%) 

The oxide powder of a metallic element 
Kind 

The amount used (g) 
Purity (%) 

A calcination and pulverization treatment 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Nothing 

Present 

Present 

Present 
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Present 

Present 

Granulation 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Present 

Nothing 

Present 

Present 

Present 

Present 

Present 

Sintering temperature (degree C) 
Annealing temperature (degree C) 



[0070] [0070] 
[^2] [TABLE 2] 
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Table 2 



(by column) 
Example 1 
Example 2 
Example 3 
Example 4 
Example 5 
Example 6 
Example 7 
Example 8 
Example 9 
Example 10 
Example 11 
Example 12 
Example 13 
Example 14 
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Example 15 
Example 16 
Example 17 

Comparative Example 1 
Comparative Example 2 
Comparative Example 3 

Composition (at%) 
Relative-density (%) 
Volume resistivity (ohm-cm) 



[0071] [0071] 
l^3] [TABLE 3] 
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Table 3 
(by column) 
Example 1 
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Example 2 
Example 3 
Example 4 
Example 5 
Example 6 
Example 7 
Example 8 
Example 9 
Example 10 
Example 11 
Example 12 
Example 13 
Example 14 
Example 15 
Example 16 
Example 17 

Comparative Example 1 
Comparative Example 2 
Comparative Example 3 

Target 

The life-test effect 

Induction of abnormal discharge 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 
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Nothing 
Nothing 
Nothing 
Nothing 

It is in 18 hours. 

DC discharge impossibility 

It is in 50 hours. 

Nothing 

The crack of a target 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

Nothing 

It is in 18 hours. 

DC discharge impossibility 

It is in 50 hours. 

Nothing 

Transparent electrically conductive film 
Sheet resistance (Kohm/d) 
Film thickness (nm) 
Specific resistance (ohm-cm) 
Resistance variation-rate R / R0 
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[0072J [00721 

S3tc^L7t e t5l^> UlS^Jl^ll As shown in Table 3, even when the target of 
JS#J17^fE§SLfc&^— each target produced in Example 1- Example 

fi. tEM-i-Jf^bvi/x/typyy 17 is carried out for film-making a transparent 

^{CX^X^W^M^M^i"^ electrically conductive film and it uses by 

tc#><D#— fyY\,Xft\t^tzMia directjlowing magnetron sputtering, it is the 

"Ct>x =&1$1&W><D?fi l fe J $ > ?-' tfv thing which can cause neither induction of 

Y<D%fofc%LZ\,\z.< t \ y >\><T)X1h abnormal discharge, nor the crack of a target 

5 0 rjxtt, %*~VvY<DWm& easily. 

fct^^O. 8 x l0" 2 —3. 9 x 10" 2 This is from the volume resistivity of each target 

Q-cm^V>(^2#R8)^?>-Cfc being as low as 0.8*1 0" 2 -3.9*10- 2 (Ohm).cm 

<5 0 (referring to Table 2). 

[00731 [0073] 

%faty\\^%%ty\\!XWi Moreover, each transparent electrically 

BlLfcfrSflJ^SSIfi. ^3{C^ conductive film film-made in Example 1- 

LfCcfc5l£j£&£ttf*l. Ox lO" 3 -^ Example 17 has a specific resistance as high as 

9. 4X lO^Q -cmirifK, ^<Di/ 1.0M 0^-9.4*1 0" 3 (Ohm).cm, as shown in Table 

— hjg£tt>0. 8kQ/D~~8. 2k 3, and the sheet resistance is also as high as 

Q/Ut^\ rtf)cfc9&t;^ft 0.8k(Ohm)/(SQUARE)-8.2k(Ohm)/(SQUARE). 

Each transparent electrically conductive film of 

7<D^^WMM^fi. fefc&ik Example 1- Example 17 which has such an 

^R/R 0 1^1. 3t^^ electrical property is suitable as the 

(^3#JB) Zbbtii&iX^ At} transparent-electrode film for obtaining the 

ffif&fc\vl±.l'tcTi-uy£ l <D#*y analog-type touch panel which combined with 

^s<%/\s$:%Z)tc$>(D : j&fflW>%& resistance variation-rate R/Ro 1.1-1.3 and a low 

1l&iz.tcfo^<Dtt&^bLXfi{'W£ (refer to Table 3) thing, and input accuracy 

i><DXh& 0 improved, or its material. 

[00741 [00741 

— ^2\Z7F\Jt£o\z. x it$fc#J On the other hand, as shown in Table 3, when it 

lt&&Xf)k&WZ^fe%\JtGr9 uses as a target for directjlowing magnetron 

*-?yht£ % WM^rf^bvyx'* sputtering, after performing a sputtering for 
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*s#l)>'yM(D?—YybbLXM continuous 18 hours or, and 50 hours, induction 

l^c^^f^(iSi^l8^p^^]/hH of abnormal discharge and the crack of a target 

50^?$X'*y#})l/y&l7<>tL& happen, and it cannot bear each target 

\£=&1%M(;W><DWI3&io&W— f produced in Comparative Example 1 and 

yb<D^Hnfc$Z^*). j|B#RSJ©|!i Comparative Example 3 at prolonged filming. 

W:\z.\tWi7Lhi\>t£^« Lfc^o Therefore, when film-making a transparent 

^Ltb^^^^y^h^rfflV^cS electrically conductive film by the direct_flowing 

fa^<y^\*u'y7sS<y# x )z/y\z$L magnetron sputtering using these targets, it will 

<*XM$\^W&%W&1rZ>yk& be necessary to exchange targets frequently 

fcfi, 9— VvY^Wl%\^&&& and is inefficient on production. 

[0075] [0075] 

ttMt&\i&£l£tk%t&l3Xft$ll> That induction of abnormal discharge and the 

tzfyP^tfyY^ffi^ttUM-?? crack of a target happen in the directjlowing 

^Yuis^s^ypyi/yfcio^^XHk magnetron sputtering using each target 

1£ifcfI©9i3£38«fctW r *-- *fyY<b produced in Comparative Example 1 and 

ffiili s ^w50f± % ZLi\,h<F>$— Comparative Example 3 originates in the 

VyY<Dfc1^ffiMtil20. 0X10 volume resistivity of these targets being as high 

- 2 Q - cmSfctt^. 3x 10" 2 Q -cm as 20.0*10' 2 (Ohm).cm, or 7.3*10 2 (Ohm).cm. 

£ii&V^t(::&HL"CV>£ 0 *tb And the thing with a as high volume resistivity of 

T\ tt^^Jl"Cf^^Lfc^— ffyY the target produced in Comparative Example 1 

(DfcW&Gi^ti^O. 0 x 10' 2 Q • as 20.0*10* 2 (Ohm).cm is imagined to be a thing 

cmtiSSV^cDfi, ^JI^LTflJV^ resulting from the purity of the indium-oxide 

tz^iM>*styJ*{\n 2 0*)ffii£<D (IrkOa) powder used as a base raw material 

*fc£ri$90. 5%<H£V being as low as 90.5%, the thing with a as high 

LX\t^2>i><Dkife&£tl^ Jfctfc#j3 volume resistivity of the target produced in 

XftWkLIt*.— ?vb<Dfcffi&%i Comparative Example 3 as 7.3*10 2 (Ohm).cm 

^d*7. 3 x 10" 2 Q *cm<bi^V^ is imagined to be that to which the atomic ratio 

fix ?-?^(Ti) 0>JK-?-Jt#l. 2 of titanium (Ti) originates in 1.2 being at% and it 

at%ti&fritc^t\c&f&VX\<^ having been low. 

[0076] [0076] 

Sit* tk$tty}2XtfF$kl,it#— y Moreover, the volume resistivity was as 
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vht*fcm&&^&6l- 3X 10" 2 extremely high as 61.3M0 2 (Ohm).cm, and, as 

Q •cmb1&%>XM<s DC#cH;-t forthe target produced in Comparative Example 

<Dh<D&&Zbt£fritc<, tttfc#y2 2, the DC discharge itself did not take place. 

Xft^Ltcf'— tfyV<DW>W&fii Since sintering temperature was as low as 800 

^}$>61. 3xiO" 2 Q'cmi:ii5V^(D degrees C, the thing with a as high volume 

f4> ^^ffl.S^800 < Ci:^^ofc resistivity of the target produced in Comparative 

^kb*b*:<Dlfc1$&&&7S%b^ Example 2 as 61.3*10- 2 (Ohm).cm is imagined 

?&\<Mfcb¥^itc^k\c&mL to be a thing resulting from the relative density 

TV ^5t> <Db&&£tiZ>o having remained in the low value of 75%. 

[0077] [0077] 

fttfc#j4^f£$!£Lfc^— y *yM4 The target produced in Comparative Example 4 

ftHJ&fct^^O. 2xiO' 2 Q-cm has a volume resistivity as low as 0.2*10* 2 

H£<, W.ffi^V%b&yxs*iy#y (Ohm).cm, and even when it uses as a target of 

^(DP—tfyhbLrTRlb^tc^iZ direct Jlowing magnetron sputtering, it is a thing 

-Zi>l&i%tkW,<DWi?&&£ tW— with which induction of abnormal discharge and 

¥ yY<OWcit^-zy)\Z<\ ^i><D~e the crack of a target do not happen easily. 

fc2>i6^ Z<D#— ffyh&M^tcb However, the specific resistance of the 

%\z%t>tiZ> : gi$iMW i $&<Dtfct& transparent electrically conductive film obtained 

£tJ40. 6X 10°Q *cmb^\ L when this target is used is as low as 0.6M0" 3 

fc#oT,S/-h8ffi30*8OOG/ (Ohm).cm. 

□ W±tf>M^®^£^3fc#>. Therefore, in order for sheet resistance to 

{Cf4-t<D)igJ?£8nmWTI::i~5 obtain the transparent electrically conductive 

&g#*>0, r<D<fc5f-#V^tt film more than 800 (Ohm)/(SQUARE), it is 

&&W&<D&&&l\j£\<^tt#) s H necessary to set the film thickness to 8 nm or 

fflft^ftl\»*fc**3fc:^Ufc less. 

J&£t^{fc^R/Ro ©fiftK>Wfc Thus, a thin film is not practical in order not to 

frt£iS\Z^ ^^SM^^^ttiS escape from the region of the insular structure. 

&&0ffit^K"?S>9* Moreover, said transparent electrically 

fcHfflftn?4t\> conductive film is a heat-resistant low film 

clearly from the value of resistance 
variation-rate R/Ro shown in Table 3. 
It is not practical from this point of view. 

[0078] [0078] 
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THOIVISON 



[3SW©#* J [ADVANTAGE OF THE INVENTION] 

£A±fft$IL.fc.fc5lC % #3S$]fC.J: As explained above, according to this invention, 

titfi/— M&£L#ti;fe800Q/ it enables sheet resistance to film-make 800 

□ ~10kQ /TDtffiv^aWM (Ohm)/(SQUARE)-10k(Ohm)/(SQUARE) and a 

^Sr4H± : lr^iJ'fcil[iE^''^5'^y high transparent electrically conductive film with 

y-y&\C&oX ! $:feLXi$L%gir& stability by the advantageous direct_flowing 

oltilc<c5o sputtering method on production in general. 
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